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T is obvious to anyone who has followed the 

course of the present war that a high degree 
of stamina is vital to the modern soldier, perhaps 
even more so than ever before. It is necessary, 
therefore, to adhere to the strictest standards when 
deciding whether or not a man should be classi- 
fied as “fit for general military service.” In reach- 
ing a conclusion, one must visualize as nearly 
as one may from this present distance the rigors 
of modern warfare, and furthermore, the examiner 
must bear in mind the question of possible future 
compensation arising from a certificate of disabil- 
ity discharge. 

Criteria that might rightly be applied to civilian 
life may not be proper for the modern military 
regime, and it should be constantly remembered 
that the army of today functions more than ever 
as a unit and that even the temporary disability 
of one man may be of grave import to the unit 
as a whole. Moreover, it is probably incorrect to 
assume that because a man has been “athletic” 
in civil life he will necessarily be able to endure 
the hardships of an extended and concentrated 
campaign under modern conditions. One profes- 
sional athlete who had successfully participated 
in his chosen vocation in October, 1940, was prop- 
erly rejected by the United States Army for gross 
physical defects a month later. In this respect, 
Paragraph 1-5 in A.R. (Army Regulations) 40- 
105 is worth recalling: candidates for commissions 
in the organized reserves “must be free from any 
defect or pathological condition which would in- 
terfere with the performance of the duty expected 
of them in the Army, or which would, as a result 
of service, be especially liable to undergo progres- 
sive change or to become the basis for a claim 
against the Government in the event of call to 
active service.” 

*From the Thorndike Memorial Laboratory, and the Second and Fourth 


Medical Services (Harvard), Boston City Hospital, and the Department of 
Medicine, Harvard Medical School. 


tChief civilian internist, Boston Induction Center, Fourth Recruiting Area; 
assistant professor of medicine, Harvard Medical School. 


This communication is concerned only with the 
cardiovascular system of the recruit, and much has 
been learned in this respect in the past twenty- 
five years. The standards relative to other body 
systems should be quite as exacting. 

Up to May, 1918, “heart disease” ranked third 
in the list of causes of discharge from the British 
Army and the Royal Navy,’ yet in 1938, dis- 
eases of the circulatory system accounted for but 
one tenth of the annual death rate in the United 
States Army.’ It is problematical whether this 
major difference is due to increased attention to 
the cardiovascular system, to the reduction of the 
incidence in certain diseases leading to cardiovas- 
cular disorders or to the fact that from 1914 to 
1918 the British forces were actually at war. I¢€ 
is likely that all these factors are involved. On 
the other hand, it is interesting that only 0.8 per 
cent of 37,000 men at Camp Devens up to May, 
1918, were rejected for cardiovascular disorders,” 
and that during World War I approximately 0.5 
per cent of all men drafted and sent to military 
camps were rejected for cardiovascular defects.* 
It should be especially noted that neither of these 
statistical analyses includes those men_ rejected 
by their local draft boards. The figures cited 
correspond more closely to those of the present 
induction centers (now designated as examining 
centers). The Metropolitan Life Insurance Com- 
pany rejects as “ineligible for standard life insur- 
ance” approximately 2 per cent of all applicants 
below the age of thirty-five. Preliminary figures 
show that, in the past year, slightly over 3 per 
cent of all men have been rejected for cardiovas- 
cular disease by their local examining boards." * 

The various induction centers of the United 
States Army are guided in their selection of men 
by regulations covered in M. R. (Mobilization 
Regulations) 1-9. At these centers, only men are 
examined who have been passed as physically fit 
for general military service by their local selec- 
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tive-service boards, together with those men ap- 
plying for regular enlistment in the Army and a 
certain number of aviation cadets who have been, 
or will be, examined further by a flight surgeon. 
Under Paragraph 55 of M. R. 1-9, it is appar- 


ent’ that to be placed without question in Class - 


1-A (general and unlimited military service) a 
man must have a cardiovascular apparatus free of 
all but the most trivial deviations from the strict 
normal. The apex impulse must be within the 
midclavicular line, and no thrills or “important 
murmurs” may be present. The pulse rate must 
be under 100 and over 50. No cardiac arrhythmias 
are allowed other than sinus inequality and in- 
{frequent extrasystoles. More than transitory hy- 
pertension patently due to excitement is disqual- 
ifying. Neurocirculatory asthenia, -unless mild, 
is likewise a cause for rejection. All this is as it 
should be, and it must be especially noted that, at 
present, the induction centers — in contrast to the 
local examining boards — either flatly accept or 
reject a man. The Army does not now consider 
Class 1-B (limited service), except under very 
special circumstances requiring a waiver from the 
War Department. In this respect, the induction 
centers differ from the local examining and ad- 
visory boards, which may, at their discretion, 
place a man in Class 1-4, 1-B or 4. 

However, according to the same regulations, it 
is incumbent on examining physicians to accept 
for service men with “accidental functional mur- 
murs” or with other findings that do not indi- 
cate disease or impair the selectee’s ability to under- 
go severe bodily exertion, and to exclude those 
with defects, however innocent, appearing at the 
time of examination that would interfere with 
their activities (Paragraph 60, M. R. 1-9). 

As a result of the experience of eleven months 
at the Boston Induction Center, Fourth Recruiting 
Area, and with the help of several cardiovascular 
experts, certain conclusions — subject to subsequent 
change — have been drawn. It seems worth while 
to bring these conclusions to general attention for 
future reference and, perhaps, amendment. 

* * 


It is obvious that all recruits with organic heart 
disease of whatever nature should be summarily 
rejected (Paragraph 57, M. R. 1-9). 

No recruit should be accepted if he has a dias- 
tolic murmur at either the apex or the base. 


It is probably best that all recruits having an. 


undoubted history of rheumatic fever should be 
rejected, even if there is no demonstrable cardiac 
damage at the time of examination. The possi- 
bility of recurrent rheumatic disease and of late 
development of valvular or myocardial disease 
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must be considered. It is obvious that certain 
men may wittingly and with malice aforethought 
feign such a history. In such cases, documeniary 
evidence from the patient’s physician or hospital 
records is of the greatest value. On the other 
hand, men may knowingly conceal their past dis- 
ease, although there are severe penalties for so 
doing. In such cases, a history of repeated nose- 
bleeds, continued unexplained fever or chorea (in- 
frequently associated by recruits with rheumatic 
fever) may be of some help. Recently, a man 
was accepted by the internist only to be rejected 
by the neurologist, who elicited an unquestionable 
past history of chorea of many weeks’ duration. 
In doubtful cases, an electrocardiogram and _ six- 
foot film of the heart should be taken before final 
acceptance or rejection. 

All applicants showing arteriosclerosis or ar- 
teriolar sclerosis should be rejected. 

Any gross inequality of the pulse should be a 
cause of rejection. It is commonly taught that ex- 
citement, sleeplessness, alcoholic excesses and the 
like predispose to extrasytoles, yet I have been 
surprised to find how rare this irregularity is in 
recruits or selectees, even though many of them 
have been subjected to one or all of the supposed 
inciting causes. This paradoxical experience should 
serve to emphasize the importance of any notable 
arrhythmia. 

The question of the significance of systolic 
murmurs is as difficult at induction centers as in 
civil life. It seems reasonable that the presence of 
a low-pitched, soft, systolic murmur localized at 
the pulmonary-valve area, or even heard at the 
apex, unaccompanied by other cardiac abnormali- 
ties and not preceded by a history of rheumatic 
fever or chorea, may be regarded as of no conse- 
quence, especially if the man appears otherwise 
healthy and robust. A mitral systolic murmur ac- 
companied by incieased pulmonic second 
sound, slight cardiac enlargement and a _ history 
of rheumatic fever is, on the other hand, obviously 
a cause for rejection. Between these two extremes 
lie many cases. There are competent cardiolo- 
gists who believe that a systolic murmur at the 
apex, even though loud and transmitted to the 
axilla, if unaccompanied by other signs should be 
regarded as consistent with good health. This 
may well be true in civil life; it is probably not 
true in war, and there is some evidence that even 
in civil life such a murmur cannot be dismissed 
too lightly..* In this respect, the opinions of 
Bourne® are of interest. Discussing the examina- 
tions of the heart in British recruits, this author 
says: “If a systolic murmur is entirely absent in 
the erect position, it is unlikely to be organic. If 
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present only in the erect position, it is almost cer- 
tainly functional in type. If absent during phases 
of respiration, it is unlikely to be organic.” Es- 
sentially the same views are expressed by Parkin- 
son.” It is undoubtedly wise to reject any man 
who shows a loud, harsh, systolic murmur trans- 
mitted to the axilla even though such a murmur ts 
unaccompanied by other pathologic signs. That 
this dictum is contrary to the teachings of some 
is fully recognized. The opinion has not been 
hastily formed. 

Mitral “presystolic’ murmurs are also difhcult 
to appraise. The truly presystolic murmur -—es- 
pecially if of the rough, crescendo type, accom- 
panied by a loud snapping first sound and_ in- 
creased by exercise —should be regarded as a 
cause for rejection. In many cases, however, a 
selectee or recruit may come to the induction cen- 
ter with a pronounced tachycardia, and in these 
men one not infrequently hears what seems to 
be a presystolic murmur. It is in actuality more 
a grating quality to the first sound in an over- 
active heart, and it almost always disappears if 
the man lies down for half an hour. Such a mur- 
mur may be disregarded if no other abnormalities 
are present and if the past history is negative. 


Men with pulse rates of 100 or over should be 
rejected unless the tachycardia subsides with ade- 
quate rest. It is essential to distinguish between 
the tachycardia caused by an unstable and nervous 
temperament and that patently due to excitement, 
temporary nervousness or lack of sleep. The lat- 
ter type will almost invariably subside after half 
an hour’s or an hour’s recumbency with the added 
distraction of watching others undergo their ex- 
aminations. — It is obvious that acute infections may 
similarly be accompanied by tachycardia; usually, 
the site and nature of the infection can easily be 
found. Tachycardia that does not subside during 
the day of examination should probably be re- 
garded as evidence of an unstable cardiovascular 
or nervous system and should therefore be con- 
sidered a cause for rejection: a man on active serv- 
ice can scarcely demand a “few days’ rest.” If 
the tachycardia is the only abnormality, the ex- 
aminer may be justified, in rare cases, in asking 
the man to return on another day for a second ex- 
amination. Initial rates of 130 or over very sel- 
dom come down to normal. Marked tachycardia 
may follow the use of certain drugs either for 
therapeutic purposes or because the man being 
examined is a malingerer. ‘This possibility should 
always be borne in mind, although not many such 
cases have been recognized at the Boston Induc- 
tion Center. 


The question of blood pressure is a most difh- 
cult one. The regulations (M.R. 1-9) state that 
men should be rejected who have a “persistent 
blood pressure at rest above 150 millimeters sys- 
tolic or above 90 diastolic, unless in the opinion 
of the medical examiner the increased blood pres- 
sure is due to psychic reaction and not secondary 
to renal or other systemic disease.” When the 
first inductions took place in Boston in Novem- 
ber, 1940, it was the opinion of one cardiovas- 
cular expert that, for all practical purposes, blood- 
pressure readings could be dispensed with, since 
the number of true hypertensive patients in this 
age group would be negligible. This view has 
gradually been modified, and blood pressures are 
now taken on all men with initial pulse rates 
of over 100, on all men showing more than a 
slightest possible trace of albumin and on all obese 
applicants. If the blood pressure is more than 
150 systolic or 90 diastolic, the recruit is rested un- 
til either the pressures have become normal or it 
is apparent that they will remain elevated during 
the day of examination. The original practice of 
having men return on subsequent days for further 
check-ups has been discarded. If rest for three 
days is needed to attain normal readings, it is 
probable that the applicant has either essential high 
blood pressure or neurocirculatory asthenia. In 
this area, we have not, so far as we are aware, 
encountered blood pressures elevated because of 
drug addiction. In other parts of the country, 
such falsely elevated blood pressures are not un- 
common. The possibility of malingering should 
always be borne in mind. Adopting a long range 
and conservative view, and influenced by the work 
of Hines,*” we now reject men whose systolic 
blood pressures remain over 150 and whose diastolic 
pressures remain over 90 during the day of ex- 
amination. Grossly elevated blood pressures fre- 
quently fall to strictly normal limits within an 
hour. Such variations from the normal may prob- 
ably be disregarded. 

Neurocirculatory asthenia is, according to 
Bourne,* the “commonest cause of cardiovascular 
breakdown under the strain of active service.” 
The subjects are usually high strung, repressed, 
fastidious in their habits and subject to palpita- 
tion, precordial distress, abnormal sweating and 
dyspnea or dizziness on exertion. Occasionally, 
the dyspnea may be extreme. There is usually an 
associated tachycardia. The blood pressure, par- 
ticularly the systolic, tends to be elevated but 
variable. Sighing and yawning are common stig- 
mas. This condition, which is probably of nerv- 
ous rather than of cardiac origin, calls for sum- 
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mary rejection unless it is very mild. It should be 
noted that the syndrome is rather closely simulated 
in men who have, the night before examination, 
been on an alcoholic debauch. 


* 
When all is said and done, it must be admitted 


that a man is no stronger than his cardiovascular 
system, and that this system may be subjected 


Taste 1. Rejections Due to Cardiovascular Abnormalities 


in 1940 (8708 Men). 


Cause OF REJECTION No. RejyecreD 


Aortic regurgitation 
Mitral regurgitation 
Unspecifie 
Neurocirculatory asthenia 
Organic heart disease, type unspecified ............. 
Tachycardia 


Total rejections for cardiovascular disease... 


Percentage of total examinations........ 
Perceatage of total rejections........... 4.9 


to very severe strain over an indefinitely long 
period. We are increasingly convinced that the 
cardiovascular standards for admission to the 
United States Army should be of the strictest sort. 

Tables 1 and 2, which are derived from the work 
sheets of the Boston Induction Center, Fourth 
Recruiting Area, reflect this increasing conservatism 
and indicate in a general way the causes of re- 
jection for cardiovascular defects. 
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It should be noted that the number and percent- 
age of rejections for cardiovascular disease dur- 
ing the second period were materially greater than 


Taste 2. Rejections Due to Cardiovascular Abnormalities 
in 1941 (8627 Men). 


Cause OF REJECTION No. Rejyectep 


88 
39 
14 
2 
Mitral and aortic disease................. 1 
Organic heart disease, type unspecified.............. 10 
] 
Total rejections fer cardiovascular disease... 186 
Percentage of total examinations........ a4 
Percentage 9i total rejections........... 13.3 


those during the first. ‘This difference is due to 
the increasing belief on the part of the examiners 
that the standards for acceptance (Class 1-4) must 
be of the strictest sort. This opinion has been 
concurred in by recognized cardiovascular experts. 
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NEW PHYSICAL STANDARDS FOR ARMY PILOTS 
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Bienes physicians are aiding the national 
wartime program greatly through their work 
in examining selective-service registrants both as 
voluntary examiners for local _ selective-service 
boards and as specialists at Army induction cen- 
ters. As a result, many physicians are informed 
about the physical standards required for general 
military service. There is a different and higher 
standard, however, for military aviation. With 
this phase of physical examination for military 
service, private physicians have had little oppor- 
tunity to become familiar. This paper describes 
briefly the requirements for qualification as an air- 
plane pilot in the Army of the United States, as 
changed December 17, 1941, to meet wartime re- 
quirements. 

Why should a private physician know some- 
thing of this? In the first place, there is the 
medical man’s catholic interest in affairs pertain- 
ing to his profession. Beyond that, the medical 
profession has already indicated its zeal in fur- 
nishing all possible assistance to the Nation dur- 
ing the present emergency. Such information as 
this article provides should fit a physician more 
fully for possible future service of even wider 
scope. 

For those in private practice, there is also a 
service to be rendered to their patients in this con- 
nection. During the month of July, 1941, nearly 
1300 New England men between the ages of 
twenty and twenty-six years, inclusive, applied 
for examination as Army aviation cadets. Before 
making official application, many of them went 
to their own physicians for advice about whether 
their physical condition warranted the effort and 
expense of securing an examination from the 
United States Army. Seldom was the physician 
in a position to offer advice based on a knowledge 
of the requirements. 

No private doctor is authorized to qualify phys- 
ically a candidate for the Army Air Corps. Ofh- 
cial qualification must be determined by a special 
Army examining board, which includes a flight 
surgeon or medical officer and at least another 
officer. To become a flight surgeon, a medical 
officer must first take a special course in avia- 
tion medicine, during which he observes the ef- 
fects of flight and high altitudes on physique, 
as well as on other phases of medicine peculiar 
to aviation. After successfully completing such 

*Flight Surgeon, First Corps Area. 


a course, he is authorized to term himself “A.M.E.” 
(aviation medical examiner). If he fulfills his 
duties in a satisfactory manner as an aviation 
medical examiner for at least a year, the chief 
of Army Air Corps may certify him as a flight 
surgeon. 

Even though the private physician cannot qual- 
ify a candidate officially, he may be in a position 
to save his patient from considerable effort and dis- 
appointment —that is, he can advise certain pa- 
tients who may come to him for advice about the 
possibility of their entering the Air Corps that 
they definitely will not be able to meet the physi- 
cal standards. In other cases, the private physi- 
cian is in a position to encourage ambitious young 
men to go ahead with their applications as good 
risks to pass the physical examination. All this 
would be a service to the Army as well as to the 
applicant. It would relieve the pressure on the 
Air Corps examining boards by saving them the 
fruitless task of examining a large number of 
applicants who could have been advised earlier 
that they were not physically suitable. 

Of the 1287 men examined during the month of 
July, 567 were definitely rejected; 589 qualified, 
and 131 others were tentatively rejected, pending 
correction of minor defects. Since it takes an 
average of four hours for the complete examina- 
tion of one man, the pressure on the Air Corps 
examining boards is obvious. 

Army aviation cadets receive commissions on 
graduation from the course in flying; their value 
as future officers must be therefore considered. A 
number of young men who can qualify physically 
are not acceptable as aviation cadets because they 
lack qualities considered vital for a competent 
officer. Many of these, however, may be eligible 
for training as sergeant pilots. 

Applicants who have had at least two years 
of college training are exempt from educational 
examination. Among such college men, the per- 
centage of disqualification has been much smaller 
than among applicants who lack such training. But 
young men who have not had college oppor- 
tunities are also eligible for aviation-cadet train- 
ing if they pass a written examination in such 
subjects as algebra, plane geometry, plane trig- 
onometry and English composition. ‘Throughout 
New England, under the general leadership of the 
New England Aviation Cadet Committee, these 
men are being helped to prepare for such examina- 
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tions by “refresher courses” given at extremely 
small fees through state and local departments 
of education, and through such fraternal and pa- 
triotic organizations as the Elks, American Le- 
gion and Veterans of Foreign Wars. It is ex- 
pected that the educational requirements will be 
revised in the near future to meet the wartime 
need for manpower. 


Candidates for appointment as Army aviation 
cadets must be male citizens (for at least ten years) 
of the United States, who at the time of application 
have reached their twentieth, but who have not 
reached their twenty-seventh birthday. They may 
be married only if they sign a statement that their 
dependents have other means of support. They 
must be of excellent character and sound physique, 
and in excellent health. Those who qualify have a 
splendid opportunity, both in the military service 
and for later civilian careers in private aviation. As 
aviation cadets, they are given thirty-five weeks 
of pilot training, West Point style. During this 
training, they receive $75 a month in addition to 
their food, clothing, lodging, medical and dental 
care, and a $10,000 life-insurance policy. On com- 
pletion of the training, they are appointed second 
lieutenants, Air Corps Reserve, and are assigned 
to active duty. While on active duty, they receive 
an initial lump sum of $150 to cover expenses for 
officer's uniform, are paid $245.50 a month, and 
receive a cash bonus of $500 for each year they 
serve on active duty. Obviously, it is a most de- 
sirable appointment. 

The following discussion of physical standards 
is based on Army Regulations 40-105, covering the 
physical standards and examination procedure for 
the Form-63 examination of candidates for com- 
missions. These standards are modified for fly- 
ing duty, particularly those of vision. Their strict 
observance is considered necessary for the protec- 
tion of the individual concerned and of those with 
whom he is associated in Army Aviation. 


* * * 


History. An intensive examination of the past 
history of the candidate and of his family ts con- 
ducted to determine abnormalities that might re- 
veal disqualifying facts. In particular, the patient 
is questioned to determine the presence of consti- 
tutional disease, psychopathic tendencies or previ- 
ous severe injuries, and evaluation is made re- 
garding possible present or future handicaps as a 
result of them. 


Eve examination. This is a most intensive phase 
of the examination, and more candidates fail to 
meet the eve standards than any other. Better 
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vision is obviously necessary for an airplane pilot 
than for an officer in another branch of the service. 
The following conditions are disqualifying: 


Visual acuity less than 20/20, as tested by 
the ordinary Snellen chart or self-illuminating 
test cabinet. The applicant must be able to 
read the “20 line” of the Snellen chart from 
20 feet perfectly, and without difficulty. Can- 
didates with superior acuity are able to read 
the smallest or “15 line” from 20 feet, and are 
given a rating of 20/15. 


Trachoma, or xerophthalmia; chronic con- 
junctivitis; pterygium encroaching on the cornea; 
complete or extensive destruction of the eyelids, 
disfiguring cicatrices and adhesions of the lids 
to each other or to the eyeball; inversion or 
eversion of the eyelids, or lagophthalmos; trichia- 
sis, ptosis, blepharospasm or chronic blepharitis; 
epiphoria, chronic dacryocystitis or lachrymal 
fistula; chronic keratitis, ulcers of the cornea, 
staphyloma or corneal opacities encroaching on 
the pupillary area and reducing the acuity of 
vision below the standard noted above; irreg- 
ularities in the form of the iris, or anterior or 
posterior synechias sufficient to reduce the visual 
acuity below the standard; opacities of the lens 
or its capsule sufficient to reduce the acuity of 
vision below the standard, or progressive cataract 
of any degree; extensive coloboma of the choroid 
or iris, absence of pigment, glaucoma, iritis, or 
extensive or progressive choroiditis; retinitis, de- 
tachment of the retina, neuroretinitis, optic neu- 
ritis or atrophy of the optic nerve; loss or dis- 
organization of either eye, or pronounced ex- 
ophthalmos; pronounced nystagmus, or perma- 
nent or well-marked strabismus; diplopia or 
night blindness; abnormal conditions of the eyes 
due to diseases of the brain; malignant tumors 
of the lids or eyeballs; asthenopia accompany- 
ing any ocular defect. 

Color blindness. Defects of color vision are 
frequently discovered in men unaware of their 
presence. Ishihara’s or Stilling’s test charts are 
used for the determination of color vision, in 
addition to the Holmgren wool yarns. Some 
persons can select the six cardinal colors cor- 
rectly but have difficulty with the various shades 
or mixtures. Such men will show color defects 
when tested with a set of pseudoisochromatic 
plates (American Optical Company) or the 
Ishihara plates, and they are disqualified if they 
miss more than 25 per cent of the plates. A pilot 
must have normal color vision for many reasons, 
among others the frequent use of colored lights 
for night landings and signal operations. There 
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exists a widespread false belief that color-blind 
persons are accepted by the Air Corps as ob- 
servers. This is a myth. The false belief has 
been traced to a journalist’s speculation concern- 
ing whether a color-blind observer might not be 
effective in detecting camouflaged objects because 
the camouflage was designed for normal eyesight. 
It is an interesting speculation, but tests have 
not proved its truth. The value of color-blind 
observers in the field of camouflage detection 
is questionable, and candidates showing color 
vision defects are not acceptable for pilot training. 


Ear, nose and throat. Hearing, which is tested 
by the whispered voice test and the audiometer, 
when available, must be 20/20 in each ear. On 
otoscopic examination, there must be no evidence 
of a serious past inflammatory process that has re- 
sulted in sequelas interfering with the auditory 
or vestibular functions. In the examination of the 
nose and throat, distinction is made between per- 
manent and temporary disqualifying conditions. 
For example, marked chronic enlargement of the 
tonsils or a deviation of the nasal septum sufficient 
to produce mouth breathing is temporarily dis- 
qualifying. After the correction of such temporary 
defects, a candidate is acceptable, but any irremedi- 
able defect or abnormality that materially inter- 
feres with the respiratory or olfactory function or 
with phonation disqualifies permanently. Consid- 
eration will show how essential it is for a pilot 
to have ears, nose and throat in excellent condition, 
especially when he flies at high altitudes and is 
thus subject to conditions outside those met in 
earth-bound pursuits. 

Dental examination. Applicants must have a 
minimum of twelve teeth, which must include 
three serviceable natural masticating teeth above 
and three below opposing, and three serviceable 
natural incisors above and three below opposing. 
A satisfactory fixed prosthetic appliance may be 
considered serviceable, provided there is no evi- 
dence of infection or degeneration resulting from 
the pressure caused by the appliance. On the other 
hand, a removable plate or bridgework is not ac- 
ceptable as a replacement for natural teeth. Dis- 
qualifying dental defects include gross progna- 
thism, gross malocclusion and chronic gum infec- 
tions, such as marked pyorrhea alveolaris. 

General physical examination. This is similar 
to the examination prescribed for selective-serv- 
ice trainees in Mobilization Regulations 1-9. Care 
is exercised to detect any abnormalities of the car- 
diovascular, respiratory, gastrointestinal, endocrine 
and genitourinary systems. Muscles, bones and 
joints are carefully examined to determine free- 
dom of motion, muscular co-ordination and evi- 
dence of previous disease or injury. The existence 
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of any form of organic heart disease is disqualify- 
ing. A systolic murmur at the apex that is trans- 
mitted to the axilla or angle of the scapula dis- 
qualifies. A cardiac murmur must be carefully in- 
vestigated, and electrocardiograms and 6-foot films 
of the heart taken in an effort to determine wheth- 
er the murmur is organic or physiologic in origin. 
Disqualifying is a heart rate of 100 or over, or of 
50 or under, when this is proved to be persistent 
in the recumbent position; or a persistent sys- 
tolic blood pressure of 140 or over for applicants 
under twenty-five years of age or of 150 or over 
for those twenty-five years of age or older. 


Height and weight. To be eligible, a candidate 
must be between 64 and 78 inches in height. His 
weight must be between 115 and 217 pounds and 
must be in proportion to his height. Evidence 
of obesity, with retarded development of the sec- 
ondary sex characteristics, or evidence of gyne- 
comastia or cretinism is disqualifying. Cases of 
underweight are investigated to determine the pos- 
sibility of constitutional disease, such as tuberculo- 
sis, diabetes mellitus or hyperthyroidism. 


Neuropsychiatric examination. Reflexes, gait, co- 
ordination and tremors are observed for any dis- 
qualifying indications. The function of the cranial 
nerves is examined, and all abnormalities reported. 
In addition, the experienced flight surgeon esti- 
mates whether the applicant is temperamentally 
fitted for aviation and appears “adaptable to mil- 
itary aeronautics.” 


* * * 


It is hoped that the foregoing will give civ- 
ilian physicians a better understanding of the re- 
quirements for Army aviation cadets. In addi- 
tion to helping the physician advise a patient who 
may be considering entering the Army Air Corps, 
it may be a helpful guide when young men appear 
to request help in correcting minor defects so that 
they may become physically qualified. Common 
remediable defects include deviation of the nasal 
septum, hypertrophied tonsils, carious or insufh- 
cient teeth, gum infections, overweight and under- 
weight, hernias and varicoceles. 

The purpose of these regulations is to conserve 
life and matériel by selecting for flying duty only 
men who are physically and mentally fit for such 
duties. It is, of course, necessary to maintain this 
standard, and further examinations are therefore 
made from time to time, with the result that newly 
developed defects may cause reclassification into 
lower brackets, either temporarily or permanently. 

Equipped with this information, the medical 
profession should be better able to help their own 
patients and to serve their country in promoting 
the slogan — “Keep ’Em Flying.” 


225 
11 
| 


1002 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Dec. 25, 1941 


ARTERIAL OCCLUSION IN RELATION TO EFFORT* 


With Special Reference to the Retinal Arteries 


Howarp B. Spracur, M.D.,¢ anp Water Westincuouse, 


BOSTON 


_— the problems of industrial employ- 
ment of persons with cardiovascular disease, 
there is none more troublesome than the deter- 
mination of the relation between vascular obstruc- 
tion and the work being done at the time of the 
attack. In coronary occlusion, evidence has failed 
to prove that a given physical effort can be con- 
sidered responsible for the closure of the artery, 
although some studies suggest that subintimal 
hemorrhage, with or without rupture into the 
lumen from an atheromatous ulcer, may be pre- 
cipitated by exertion. This, however, is a matter 
of speculation, and complete or relative inactivity 
appears to be the state most commonly present at 
the time of acute cardiac infarction.’ This ob- 
servation appears statistically significant even when 
the usual proportionate time spent by people at 
rest and while exercising is evaluated. 

Although cases of coronary closure during work 
come most frequently into court for adjudication, 
there are other types of arterial occlusion in which 
the relation to exertion becomes a matter of 
medicolegal interpretation, namely, peripheral em- 
bolism and thrombosis, and arterial blocking from 
spasm or endarteritis. Perhaps the most dramatic 
is that resulting in sudden loss of eyesight from 
obstruction to the retinal artery. A case of this 
sort was the stimulus to the present study. 

A sixty-one-year-old man with rheumatic and 
arteriosclerotic heart disease and aortic stenosis 
was working as a janitor. He did not complain 
of cardiac symptoms, and the heart showed nor- 
mal rhythm except for premature beats. He was 
tending the fires, and when he opened the furnace 
door, a slight explosion occurred with a puff of 
coal gas. He stepped back from the flash and 
noticed sudden loss of sight in the left eye. He 
continued to work and carried ash barrels in the 
afternoon. Following this, he noted tingling in 
his left arm and foot, and twelve hours later de- 
veloped paralysis of this side. It was claimed that 
the effort and excitement of stepping back from 
the explosion resulted in occlusion of the retinal 


*From the Cardiac Clinic and Laboratory, Massachusetts General Hospital. 


t+Instructor in medicine, Courses for Graduates. Harvard Medical School: 
associate physician, Massachusetts General Hospital. 


tFormerly, voluntary assistant, Cardiac Clinic and Laboratory, Massachu- 


setts General Hospital. 


artery by an embolus projected from the heart. 
A review of our experience, which was under- 
taken in an attempt to discover the probabilities 
in such a case, was extended to involve a study 
of other types of arterial occlusion in ambulatory 
patients in relation to the precise effort that they 
were undergoing at the time of the attack. 

It can easily be seen by a study of hospital rec- 
ords that most emboli, pulmonary and peripheral, 
occur when the patients are at rest in bed, either 
postoperatively or suffering from cardiac failure. 
We are not concerned with this group, since we 
are interested in discovering what a person, in a 
presumably ordinary condition of health, may be 
doing when peripheral embolism or thrombosis 
occurs. 

The patients are divided into two groups: those 
with and those without eye symptoms. We have 
29 patients in the former, with thirty attacks of 
occlusion, and 46 in the latter, with forty-seven oc- 
clusions. Both groups present diagnostic difficul- 
ties, particularly patients with retinal-artery oc- 
clusion. It is not often necessary to remove such 
eyes surgically, and the pathologic condition can- 
not be confirmed by examination. Such occlusion 
may be due to embolism, thrombosis, endarteritis 
(at times, syphilitic), prolonged spasm of the ar- 
tery, as in acute quinine poisoning, aneurysm of 
the carotid system, cardiac inhibition from painful 
stimuli, severe hemorrhage, as in bleeding peptic 
ulcer, or combinations of these factors. In many 
cases, no obvious general disease is present. It 
should be understood that we are confining the 
problem to arterial and not venous occlusion. The 
latter is about four times as common as arterial 
obstruction, according to Minton. The retinal 
picture of arterial blocking is that of ischemia, 
often with the characteristic cherry-red spot at the 
macula, and not the gross hemorrhage that is seen 
in venous obstruction. It seems generally agreed, 
however, that although embolism of the central 
artery of the retina remains a popular diagnosis, 
such embolism is relatively rare, and that obliter- 
ating endarteritis with thrombosis is the common 
cause. According to Kern,‘ no source of embolus 
can be found in over 66 per cent of the cases. 
However, cases of bilateral occlusion are extremely 
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rare. In any event, the cardiac conditions that are 
most commonly associated with intracardiac 
thrombi should present the best presumptive back- 
ground for embolism — cardiac infarction, mitral 
stenosis, auricular fibrillation or subacute bacterial 
endocarditis. This last condition does not appear 
in our series, since such patients are very rarely 
able to work beyond the earliest stages of the 
disease. 

Several studies of the condition have been made, 
and many individual case reports published, par- 
ticularly with reference to therapy in those with 
embolism, such as the use of amyl nitrite, acetyl- 
choline, heparin and massage of the eyeball. We 
have failed to find any extensive series analyzed 
with a consideration of the exact activity at the 
time of the vascular accident. Minton® remarks 
that such occlusion of the retinal vessels rarely 
occurs in young people (10 per cent), when it 
is usually the result of valvular disease of the 
heart; in over 90 per cent of the cases, the lesion 
appears after fifty years of age, and is due to grad- 
ual obliteration of the arteries with final abrupt 
closure. In his series of 64 cases, activity of the 
patient at the time of the loss of eyesight is de- 
scribed in only 4: a twenty-three-year-old woman 
with mitral stenosis on getting out of bed ten days 
after a second delivery; a forty-seven-year-old man 
with a normal heart on the day following severe 
hematemesis; a sixty-nine-year-old man during an 
attack of influenza; and a forty-eight-year-old 
woman who was walking in the street. Minton 
states, however, that occlusion of the artery may 
occur at any time of the day, although in most 
cases it happens in the early hours of the morn- 
ing. He believes that a slight fall in blood pres- 
sure results in a diminished flow to the retinal 
artery and collapse of a half-occluded vessel, with 
thrombosis and permanent occlusion, but admits 
that spasm may be a factor. 

De Schweinitz and Holloway,’ in 1908, described 
5 cases: a fifty-two-year-old man with arterio- 
sclerosis and probable hypertension, who lost his 
eyesight after many hours of proofreading; a thirty- 
two-year-old Negress with an enlarged heart and 
questionable syphilis, who awoke in the morning 
with blindness of the left eye; a thirty-two-year-old 
woman with mitral stenosis, who lost her vision 
while giving a massage treatment; a forty-five- 
year-old man, who became blind while reading 
index cards; and a nineteen-year-old boy with a 
normal heart, who lost his eyesight while dressing. 

Coverdale,® in 1929, found 51 cases in the litera- 
ture and added 11 of his own: a twenty-four-year- 
old girl with mitral stenosis, while washing her 
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hands, became blind in the right eye; a_thirty- 
eight-year-old woman with mitral stenosis, while 
riding in a bus, lost the sight of the left eye; a 
twenty-one-year-old woman with mitral stenosis 
and aortic regurgitation awoke with loss of sight 
in the right eye; a sixteen-year-old girl with mitral 
stenosis awoke with blindness of the left eye; 
a nineteen-year-old boy with mitral stenosis, while 
getting up in the morning, became blind in the 
right eye; a twenty-one-year-old woman with a 
suspicious first heart sound, while making beds, 
lost the vision of her left eye; a sixteen-year-old 
girl with a normal heart became blind in the 
evening, after swimming in the afternoon; a 
thirty-six-year-old man with mitral stenosis and 
aortic regurgitation, while reading after work, lost 
the sight of his right eye; a seventy-year-old man 
with an enlarged heart, an aortic systolic murmur 
and a complete heart block, while dressing, slipped 
but did not fall, and suddenly lost sight in the 
left eye; a fifty-two-yearold man with a normal 
heart, while walking, became blind in the right 
eye; a sixty-five-year-old man with an enlarged 
heart and aortic systolic murmur, while sitting 
down, noticed that the vision became dim in the 
left eye —it was better the next day, but he was 
almost blind the following day. 

In these 20 cases from the literature, no loss 
of vision occurred when the patient was undergo- 
ing severe or unusual exertion; 14 cases occurred 
with mild or moderate effort, and 6 when the pa- 
tients were at rest. 


In 3 of de Schweinitz and Holloway’s cases, pre- 
liminary symptoms of transient blindness or hazy 
vision occurred at times prior to the permanent 
blindness. This suggests an element of spasm or, 
possibly, transient ischemia from reduced blood 
flow and, less likely, small emboli before the com- 
plete occlusion. Both spasm and emboli small 
enough to pass into less important retinal ves- 
sels have been observed on ophthalmoscopic ex- 
amination of the retina. Some authors have thought 
that spasm was precipitated by effort, and that 
physical exertion should be reduced in patients 
with a history of transient blindness. In perma- 
nent loss of vision from occlusion of retinal ves- 
sels, effort appears to play no part. The situation 
has been compared to angina pectoris, in which un- 
usual effort may precipitate an attack but cardiac 
infarct from closure of a coronary vessel, or final 
cumulative ischemia, does not appear to be related 
to physical exertion. Similarly, it is not unusual 
for a patient with intermittent claudication from 
arteriosclerosis of leg vessels to have pain on ef- 
fort, but to have the final episode, which results 
in gangrene, appear at rest. In such cases, com- 
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plete arterial occlusion may not be demonstrable 
in the amputated specimen. 

It might be argued that an increase in the activity 
of the heart, resulting in increased output and 
blood velocity, might lead to the dislodgment of 
mural thrombi and thus result in embolism, and, 
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Fifteen cases of rheumatic heart disease were 
studied. The ages ranged from twenty to forty- 
nine years. There were 12 men and 3 women. 
One man had two occlusions. Nine patients had 
auricular fibrillation, 5 had normal rhythm, and 1 
had questionable auricular fibrillation. Loss of 


Taste 1. Occlusion of Retinal Artery. 


Ss CARDIAC Eve 
CLINICAL DIAGNosIs RHYTHM AFFECTED ONSET OF BLINDNESS 
yr. 
1 26 Rheumatic heart disease; aortic regurgitation and  ? Auricular Right) On awaking in morning 
stenosis; mitral regurgitation and stenosis. fibrillation 
2* 26 $M _~ Rheumatic heart disease; aortic regurgitation and Normal Right While working in hospital dispensary 
stenosis. 
3 40 M_~— Rheumatic heart disease; aortic regurgitation and Normal Right On blowing nose while walking 
stenosis. 
4 34 M Rheumatic heart disease; mitral regurgitation and Auricular ? While resting after long ride in automobile 
stenosis. fibrillation 
> & & Rheumatic heart disease Auricular Left While reading aloud 
fibrillation 
a us . Rheumatic heart disease Auricular Right On awaking in morning 
fibrillation 
7 28 +M Rheumatic heart disease Auricular Right While stooping forward 
fibrillation 
8 29 M Rheumatic heart disease Auricular Right While bending forward 
fibrillation 
5 2 M Rheumatic heart disease Normal Right While sitting at movies 
10 3922 M Rheumatic heart disease Normal Right While playing baseball 
11 48 M __ Rheumatic heert disease Normal Left While lifting or pulling 
12. 48 M __ Rheumatic heart disease Auricular Right On awaking in morning 
fibrillation 
13 46 =F Rheumatic heart disease Auricular Left While reading 
fibrillation 
14 38 =M Rheumatic heart disease Auricular Right While reading 
fibrillation 
15 49 $M _~ Rheumatic heart disease Auricular Right On awaking in morning 
fibrillation 
F Hypertension Auricular Right While dressing in morning 
fibrillation 
17. 6&0 F Hypertension Normal Left While sweeping 
18 56 F Hypertension Normal Right While doing housework 
19 66 M _— Hypertension Normal Left While sitting at movies 
20 61 #=M __ Hypertension Normal Right On bending forward while at work on automobile 
21 81 F Hypertension Normal Right On awaking in morning 
22 63 $M __ Hypertension Normal Right While turning head quickly 
23—s«61 M Arteriosclerosis and probable rheumatic aortic Premature Left While stepping back from furnace explosion 
stenosis 
ie ho Arteriosclerosis Normal Left While dressing in morning 
25 44 #M__ Syphilis Normal Right While walking about house 
26~=—s« 51 F Syphilis and hypertension Normal Left While ironing 
27 28 %M_~ None Normal Left While walking 
28 23 #F None Normal Right While sleeping 
2 35 M_~ None Normal Left While listening to radio 


*While lying in bed receiving digitalis, this patient had an attack of blindness in the other eye — six days after an attack of paroxysmal auricular 
fibrillation. 


sight came suddenly in the right eye in 10 cases, 
and in the left in 4. In 1 case with aortic stenosis 
and regurgitation and normal rhythm (Case 2), the 
right retinal artery was occluded first, and then 


conversely, that a slowing of the blood stream 
might more logically be expected to promote throm- 
bosis in the arterial system. The findings in our 
cases do not support the first part of this hypoth- 


esis, if the onset of symptoms can be considered 
coincident with the vascular blocking. 


REVIEW oF CAsEs 
Occlusion of Retinal Artery 


The series of cases with occlusion of the retinal 
artery or its branches included 29 patients, with 
thirty attacks (Table 1). 


the left. 

It can be said that only 2 of these patients with 
a total of sixteen occlusions were undergoing un- 
usual physical effort when overtaken by blindness. 
Six were engaged in mild exercise. Eight occlu- 
sions occurred when the patients were at complete 
rest. It is of interest that the man who had 
sudden loss of vision in his right eye on blowing 
his nose while walking (Case 3) was thought 
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possibly to have had mild typhoid fever some time 
before but was able to work sacking grain nine 
and a half hours a day without symptoms. 

There were 9 cases of hypertension and arterio- 
sclerosis, 1 of which was complicated by aortic 
stenosis; only 1 patient had auricular fibrillation. 
The ages ranged from fifty-five to eighty-one 
years. Five patients were women. The right eye 
was involved five times, and the left eye four 
times. Two patients were doing housework, in- 
cluding sweeping, 1 stepped back from a slight 
furnace explosion, 1 was bending forward work- 
ing on an automobile, 2 were dressing, 1 awoke 
with loss of vision, 1 was at the movies, and 1 no- 
ticed loss of vision with a quick turn of his head. 
Perhaps the man at work on the automobile 
(Case 20) was engaged in unusual effort. The 
case of the janitor (Case 23) is questionable. 
None of the others could reasonably blame their 
occupations. Endarteritis with thrombotic occlu- 
sion seems the best explanation for these cases, with 
the possible exception of the patient with auricular 
fibrillation (Case 16), in whom embolism may 
have occurred. 

Two patients were syphilitic: one, a fifty-one- 
year-old woman (Case 26), also had hypertension; 
the other (Case 25) was a man of forty-four. Both 
patients had normal cardiac rhythm. The woman 
lost the sight of her left eye while ironing, two 
days after premonitory symptoms lasting ten min- 
utes. The man walked home on a cold day, 
drank a small glass of whisky and, while walking 
about the house an hour later, became blind in 
the right eye. No relation to effort seems appar- 
ent in these cases, and endarteritis is the probable 
cause. Spasm may have been a factor in Case 26. 

Three patients in whom no heart or general 
vascular disease was found were as follows: a 
twenty-eight-year-old woman who went blind in 
the left eye while she was walking, a thirty-five- 
year-old man who lost vision in the left eye while 
sitting listening to the radio, and a thirty-three- 
year-old woman who became blind in the right 
eye while she was asleep. Blood serologic findings 
were negative for syphilis in all 3 cases. Two pa- 
tients in this group were at rest, and 1 was en- 
gaging in mild effort. 

These 30 cases of occlusion of the iiiiiins artery 
of the retina, or its branches, occurred in 29 pa- 
tients. Three patients were engaged in rather 
strenuous physical effort and, 15 in mild to mod- 
erate effort, and 12 were at rest. 


Nonretinal Arterial Occlusion 


In a series of 46 cases, with forty-seven attacks, 
the occlusion was not in the vessels of the eye 


(Table 2). 
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Twenty-two patients with rheumatic heart dis- 
ease— 14 women and 8 men— were included. 
The ages ranged from twenty-six to sixty years. 
Four patients had normal rhythm, and 18 had 
auricular fibrillation; 3 had multiple occlusions. 
Of the whole series, 9 patients had occlusions of 
the cerebral vessel, 12 had occlusions in the ar- 
teries supplying the legs, and 5 had occlusions in 
the arms. In this group, it is likely that the oc- 
clusions were due to emboli from = auricular 
thrombi arising from the combination of mitral 
stenosis and auricular fibrillation. 

In no case did the embolism occur during vio- 
lent effort. In 2 cases, it happened some time 
after unusual effort: in one (Case 43), fifteen min- 
utes after running for a trolley, and in the other 
(Case 47), after the patient had fixed a bed. In 9 
cases, embolism occurred during mild effort, such 
as rising in the morning, driving a car and eating 
breakfast. In this group, 2 patients (Cases 37 and 
44) were somewhat more strenuous, one playing 
golf, and the other working as a baker. In 11 pa- 
tients, or half this group, embolism occurred while 
the patients were at complete rest. 

Twenty-three patients with arteriosclerosis or 
hypertension, or both,—15 women and 8 men, — 
who had sudden vascular occlusions were studied. 
The ages ranged from forty-five to eighty-two 
years. One other patient, a man of forty, without 
demonstrable cardiovascular disease (Case 75), 
was also observed. He had a sudden embolus to 
the left posterior tibial artery, with recovery fol- 
lowing embolectomy. The sites of the occlusion 
in twenty-five occlusions in 24 patients were as 
follows: brain, 3; legs, 19; arms, 2: and abdomen 
(superior mesenteric artery), 1. Auricular fibril- 
lation was present in 10 patients (possible paroxys- 
mal auricular fibrillation in 2), premature beats in 
2, complete heart block in 1, and normal rhythm 
in 11. In no case was the patient engaged in 
severe or unusual effort, and 12 patients were at 
complete rest. 


Discussion 


It is essential to determine the relation between 
arterial occlusion -caused by embolism, thrombosis, 
endarteritis or vascular spasm, and the physical 
effort engaged in by the patient at the time of 
the episode or for an indefinite interval preceding 
it. This relation may determine not only the re- 
sponsibility of the effort for the acclusion, but 
also the wisdom of insisting on inactivity for vic- 
tims of cardiovascular disease. 

In the series here presented, embolism appears 
to be the likeliest mechanism for occlusion in the 
38 cases in which auricular fibrillation was pres- 
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Case Ace Sex 

No. CLINICAL DIAGNosISs 

vr. 

30 35 F Rheumatic heart disease; mitral stenosis. 

31 56 F Rheumatic heart disease; aortic regurgitation and 
stenosis; mitral regurgitation and stenosis; and 
hypertension. 

32 51 F Rheumrtic heart disease: mitral stenosis. 

33 45 F Rheumatic heart disease; mitral stenosis. 

34 39 F Rheumatic heart disease; mitral stenosis and regur- 
gitation; and aortic regurgitation. 

35 4] F Rheumatic heart disease: mitral stenosis. 

36 59 F Rheumatic heart disease; mitral stenosis. 

27 48 M Rheumatic heart disease 

38 48 F Rheumatic heart disease: mitral stenosis. 

39 54 M Rheumatic heart disease; mitral stenosis. 

40 49 F Rheumatic heart disease 

4] 49 F Rheumatic heart disease 

4? 26 F Rheumatic heart disease 

43 33 M Rheumatic heart disease; mitral stenosis; ‘aortic re- 
gurgitation. 

44 32 M Rheumatic heart disease; mitral regurgitation and 
stenosis. 

45 60 M Rheumatic heart disease; mitral regurgitation and 
stenosis. 

46 39 F Rheumatic heart disease; mitral regurgitation and 
stenosis. 

47 38 M Rheumatic heart disease; mitral stenosis. 

48 45 F Rheumatic heart disease; mitral stenosis. 

49 35 F Rheumatic heart disease; mitral stenosis. 

50 52 M Rheumatic heart disease; mitral stenosis. 

51 52 M Rheumatic heart disease; slight aortic regurgitation; 
mitral regurgitation; slight hypertension. 

52 55 F Hypertension; mitral stenosis; ? rheumatic heart 

53 56 F Arteriosclerosis 

54 55 F Hypertension 

55 56 F Hypertension 

56 70 M Arteriosclerosis 

57 82 F Arteriosclerosis 

58 67 F Arteriosclerosis 

59 74 M Arteriosclerosis 

60 51 M Arteriosclerosis and hypertension 

61 71 F Arteriosclerosis and hypertension 

62 58 M Arteriosclerosis and hypertension 

63 64 F Arteriosclerosis and diabetes 

64* 45 F Arteriosclerosis 

65 59 M Arteriosclerosis 


Peripheral Arterial Occlusion Exclusive of Retinal Vessels. 


CARDIAC 
RHYTHM 


Normal 


Auricular 
fibrillation 


Auricular. 
fibrillation 
Auricular 
fibrillation 
Auricular 
fibrillation 
Auricular 
fibrillation 
Auricular 
fibrillation 
Auricular 
fibrillation 
Auricular 
fibrillation 
Auricular 
fibrillation 


Avricular 
fibrillation 


Normal 


Auricular 
fibrillation 

Auriculor 
fibrillation 

Normal 


Auricular 
fibrillation 


Auricular 
fibrillation 


Auricular 
fibrillation 


Auricular 
fibrillation 


Auricular 
fibrillation 


Auricular 
fibrillation 


Normal 


Auricular 
fibrillation 


Auricular 
fibrillation 

? Paroxysmal 
auricular 
fibrillation 


Auricular 
fibrillation 


Normal 


Auricular 
fibrillation 
Normal 


Normal 


Auricular 
fibrillation 


Normal 
Normal 


Auricular 
fibrillation 

Auricular 
fibrillation 

Auricular 
fibrillation 


PosiTION OF 
OCCLUSION 


Cerebral artery 


Cerebral artery 


Cerebral artery 
Cerebral artery 
Cerebral artery 
Left leg 
Left leg 
Left leg 
Femoral artery 


Richt and left 
femoral and 
left brachial 
arteries 

Brachial 
artery 

Legs, arms 
and brain 

Cerebral artery 


Leg 


Left brachial 
artery 

Left posterior 
tibial artery 

Left leg 


Left arm and 
(15 minutes 
later) both 


femoral arteries 


Left iliac 
artery 

Right leg 

Cerebral artery 

Cerebral artery 

Cerebral artery 

Cerebral artery 

Cerebral artery 

Superior 
mesenteric 
artery 

Left leg 

Left leg 

Left leg 

Right femoral 

Right femoral 
artery 

Left femoral 
artery 

Iliac artery 

Bifurcation of 
iliac arteries 


Leg 


Leg 


Onset OF OCCLUSION 


While lying in bed three days post partum 


While getting out of bed 


While sitting after supper 
While Iving ‘in bed 

While eating breakfast 
While lying in bed 
While driving automobile 
While playing golf 

While lying in bed 


While working as clerk 


While sitting in chair 
On awaking 


While sitting in chair 


Fifteen minutes after running for trolley 


While working as baker 
After heavy day's work 
On returning to bed at midnight 


After fixing a bed 


In evening while quiet 

While getting out of bed in morning 
While getting out of automobile 

On awaking in morning 

While cooking 

While sitting talking 


While walking up hill 


While cleaning house 


While lying in bed 

On awaking 

While reading 

Following emesis 

While walking 

While in bed 

While working as conductor 

On awaking at 1:30 in morning 
While doing housework 


While at home with cold 
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DIAGNosIS 
yr. 
66 50 F Arteriosclerosis 
67 63 M Arteriosclerosis and hypertension 
68 64 #=‘*F Arteriosclerosis and diabetes 
69t 80 F Arteriosclerosis and hypertension 
& Arteriosclerosis and hypertension 
Arteriosclerosis and hypertension 
.& Arteriosclerosis; late syphilis; acute alcoholism. 
73 7 F Arteriosclerosis and hypertension 
74 68 6M ? Arteriosclerosis 
35 40 M No heart disease proved 


Taste 2 (Concluded). 


CARDIAC 
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RuytHM OCCLUSION Onset oF OccLusion 
Normal Left leg While sitting on doorstep 
Normal Left leg While sitting at supper table 
Auricular Both popliteal On getting out of bed in morning 
fibrillation arteries 
Complete Right leg While getting out of bath tub 
heart block 
Paroxysmal Left brachial After doing housework 
auricular artery 
fibrillation 


or premature 
beats 


Auricular Right common While sitting on edge of bed 
fibrillation iliac artery 
Normal Right popliteal On awaking 


artery 


Normal, with Leit arm While sitting after working in kitchen 
premature 
beats 

Normal Leg While sitting in chair 

Normal Left posterior While walking 


tibial artery 


*While lying in bed, this patient later had another occlusion in the leg. 
¢Patient later had an occlusion of the left arm. 


ent, as well as in the 37 cases of rheumatic heart 
disease with or without auricular fibrillation — in 
10 nonretinal cases, operation or autopsy proved 
this to be so. Local vascular discase, with or 
without spasm, was the probable cause in the 
other cases. 

Some observers have recently suggested the 
transfer of the blame for sudden coronary occlu- 
sion into a rather remote past, claiming that events 
and activities in the life of the patient, days or even 
weeks prior to the occlusion, could be held re- 
sponsible. Such a view opens the way to tremen- 
dous legal complications. Certainly, arterial em- 
bolism cannot be included in such a hypothesis, 
and this study concerns only the immediate pre- 
cipitating factor. The question is, Does the effort 
in which the patient is engaging just prior to, or 
during, the occurrence of embolism have any- 
thing to do with washing off intracardiac material 
and releasing it into the blood stream? On a 
priori grounds, it seems that strenuous effort might 
do just this. 

However, in our 38 patients with auricular fibril- 
lation, in whom speeding of the blood stream by 
effort might conceivably be such an excitant of 
embolism, the occlusion occurred only twice a few 
minutes after severe effort, sixteen times with 
mild to moderate effort, and twenty times at 
rest. It may be objected that cardiac patients with 
auricular fibrillation, or older arteriosclerotic per- 
sons, cannot engege in violent effort to prove or 
disprove this assumption. Our figures suggest, 


however, that there is no reason to suspect that 
the ordinary activities of the patients’ lives are 
likely to precipitate embolism; that unusual effort 
is not an expected cause of arterial occlusion; and 
that the mechanisms of arterial blockage are as 
progressive when the patient is at rest as when he 
is active, and perhaps more so. 

In this group of seventy-seven occlusions, sud- 
den loss of eyesight, or of the use of a limb, or 
occlusion of cerebral or mesenteric vessels, based 
on embolism or other arterial blockage, occurred 
during ordinary daytime activities, or when the 
patients were at rest, in over 9 out of 10 cases. 


SUMMARY AND CONCLUSIONS 


Seventy-seven attacks of acute arterial occlusion 
in 75 ambulatory patients are described: 30 of 
these occurred in the retinal arteries of 29 patients, 
and 47 occurred in other peripheral arteries of 46 
patients. 

In 3 cases, the occlusion took place during rather 
severe effort, and in 2, a few minutes after un- 
usual exertion; in 37, the occlusion occurred coin- 
cident with mild or very moderate effort, and in 
35, when the patient was at rest in bed or sitting 
in a chair. 

Peripheral arterial occlusion from embolism, 
thrombosis or endarteritis rarely occurs during 
unusual physical effort even in patients with car- 
diovascular disease of a degree compatible with 
quite strenuous exertion. In our series, such oc- 
clusion occurred approximately fourteen times as 
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commonly when the patient was at complete rest 
or when engaged in the ordinary exertions of his 
usual life. 

In approximately half the entire series of ar- 
terial occlusion, — embolic and obliterative, — the 
patient was physically inactive. This suggests that 
the conditions necessary for either embolism or 
thrombosis are as effective with reduced as with 
increased blood flow, and that the occurrence of 
such an accident is at least fortuitous. 
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TUBERCULIN TESTS IN CHILDREN 


An Interpretation of a Series of Varying Intradermal Test Doses 
and of a Comparable Series of Patch Tests 


Ciement A. Satu, M.D.,* H. Fauctkner, M.D.,* anp Josep M. Corpt, 


BOSTON 


T has been the usual custom to perform the 
intradermal or Mantoux tuberculin test in the 
Out-Patient Department of the Children’s Hospi- 
tal by injecting 0.1 cc. of old tuberculin diluted 
1:1000. As a result of this dilution, an actual 
dose of 0.1 mg. of tuberculin comes in contact 
with the intracutaneous tissues. Although a weaker 
initial dose is occasionally used for patients sus- 
pected of strong tuberculin allergy, experience in 
this clinic has not led to apprehension that more 
than 0.1 mg. is too great an amount for routine 
testing. On the other hand, some doubts have 
arisen that it may not be strong enough to give 
dependable diagnostic evidence. Since patients are 
frequently brought to the clinic from a consider- 
able distance and since their transportation usually 
involves at least one other person, it is highly 
desirable that repeated visits for retesting be avoid- 
ed unless there is reason to believe that a nega- 
tive response to the 0.1-mg. dose is unreliable. 
Although most authorities advise that patients 
negative to 0.1 mg. be retested with 1.0 mg. (0.1 
cc. of 1: 100 dilution) of tuberculin, the percentage 
who react only to the larger dose is variably stated. 
Thus, Hart,’ in the London investigation of 1929, 
found that 96.3 per cent of patients with known 
tuberculosis reacted to 0.1 mg., and that this per- 
centage was raised to 97.3 by retesting the negative 
patients with 1.0 mg. In a series of controls from 
the general population, he found that 40.5 per 
cent reacted with 0.1 mg., whereas the percentage 
increased to 43.5 with the stronger dose. Lincoln, 
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Raia and Gilbert” have recently presented evidence 
to show that in New York City a much larger 
percentage of children negative to 0.1 mg. may 
react to increased doses. These authors found 
that 17 (10.9 per cent) of 155 such children reacted 
to 1.0 mg. The most striking data have come 
from the Lymanhurst studies. Harrington, Myers 
and Levine® published in 1937 their statistics on 
the sensitivity to tuberculin of over 4500 children 
and adolescents from five to eighteen years of 
age. Of this number, 8.7 per cent were positive 
to 0.1 mg. of tuberculin, but another 9.2 per cent 
of the total group were positive to 1.0 mg,, al- 
though they failed to react to 0.1 mg. Thus, not 
even half the tuberculin-sensitive patients would 
have been discovered had the testing not been car- 
ried beyond the usual 0.1-mg. injection. In an- 
other context, Myers* cautions that “the adminis- 
tration of a sufficient dosage of tuberculin is im- 
portant as a 10 to 20 per cent error may result 
from using only the small dose.” Unfortunately, 
various series of data are not presented in a man- 
ner facilitating direct comparisons, but the experi- 
ence with adults at the Boston City Hospital 
may be mentioned. Of 100 patients reacting to 1.0 
mg. of tuberculin, 81 were found to react to 0.1, 
48 to 0.01, and 14 io 0.001 mg. This indicates 
that an error of about 20 per cent would result 
from depending on 0.1 mg. as the test dose. 
Such statements as these raise doubt concerning 


the validity of a clinic procedure in which all chil- 


dren negative to a routine strength of tuberculin 
are not called back for a stronger test. Therefore, 
a primary reason for the present study was to de- 
termine the error, if any, that might be avoided 
by performing these second tests on every infant 
and child not reacting to 0.1 mg. 
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A second problem for consideration was the 
degree of reaction to which positive significance 
could be ascribed. This became significant par- 
ticularly because of frequent errors in interpre- 
tation of tests read for us by visiting nurses and, 
in some cases, by health officers and family phy- 
sicians. The error was almost always that of in- 
terpreting the faint redness of a dubious or nega- 
tive test as positive, a mistaken impression later 
rectified by retesting with stronger solutions but 
only after considerable parental confusion, if not 
distress, had been brought about. In an attempt 
to avoid such difficulties and still to spare crowd- 
ing of the clinic and unnecessary transportation of 
children, we now ask parents of patients living at 
a distance to measure the diameters of redness and 
of swelling at the injection site and to send us 
these objective data on a mimeographed postal 
card. Proper interpretation of such objective data 
requires as definite standards as possible. It should 
be mentioned in passing that indefinite reactions 
are not limited to outpatients but occasionally con- 
fuse the diagnostic data of ward patients as well, 
and that reference to the directions for interpreting 
tuberculin reactions as given in Diagnostic Stand- 
ards* does not always evaluate the dubious in- 
duration or the inconstant edema. 


EXpERIMENTAL PROCEDURE 


A quantitative testing procedure was devised to 
answer the two questions, What strength of tuber- 
culin is sufficient to elicit a positive reaction? and 
What local manifestations constitute such a reac- 
tion? When a child in the hospital was discovered 
to react to the routine test with 0.1 mg. of tuber- 
culin, and was not deemed an unfavorable subject 
because of fever, serious illness or other cause, he 
was retested on the other arm with simultaneous 
injections of 0.1, 0.01 and 0.001 mg. of tuberculin, 
respectively, or 0.1 cc. of 1:1000, 1: 10,000, and 
1:100,000 dilutions. The preparation used has 
been standard for many years in this hospital, and 
consists of O.T. (old tuberculin) supplied by the 
Saranac Laboratories and made up to the proper 
strength with carbolized saline solution. Fresh di- 
lutions are made once a month and kept in refrig- 
erators when not in use. In some patients whose 
original reactions to 0.1 mg. were very slight, the 
graded tests consisted of 1.0, 0.1 and 0.01 mg. In 
all cases, the sites of injection were spaced sufh- 
ciently far apart so that resultant erythemas would 
not coalesce, and the strongest solution was in- 
jected proximally so that lymphatic drainage could 
not carry more tuberculin into sites where smaller 

*In Diaonostic Standards, published in 1940 by the National Tuberculosis 


Association, edema is considered an essential of a positive reaction; edema 
of more than 5 and less than 10 mm. diameter is required for a + reaction. 
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amounts had been injected. These simultaneous 
graded tests were read at twenty-four, forty-eight, 
seventy-two and ninety-six hours thereafter, by 
outlining the extent of erythema and of induration 
on tracing paper placed over the reactions. So 
relatively scarce have tuberculin-positive children 
become in our wards that it was necessary to turn 
to another source to augment our series of such 
patients. At the North Reading State Sanatorium, 
through the courtesy and interest of Drs. Earle 
Willoughby and Gerald Caron, we were enabled 
to test 75 children in various stages of tuberculous 
disease and healing. In that institution, testing is 
not ordinarily made with doses stronger than 0.01 
mg., and there seemed little reason for changing 
the procedure during this series of investigations, 
since children positive to 0.01 mg. would, of course, 
have reacted to 0.1-mg. tests also, and should 
give questionable reactions at the sites of still 
weaker doses. Accordingly, most of the North 
Reading children were tested only with 0.01 and 
0.001 mg. of tuberculin. Some received 0.0001 mg. 
as well, but in every case simultaneous doses of at 
least two strengths were applied. 

The combined groups from the Children’s Hos- 
pital and the North Reading State Sanatorium fur- 
nished a total of 118 tuberculin-positive children 
who were tested in this general manner. In addi- 
tion to these, another unselected group of about 
twice their number who did not react to tuber- 
culin in the standard 0.1-mg. dose in our wards 
were tested with graded doses in the same way. 
In these, the tests usually consisted of doses of 0.1, 
1.0 and 10.0 mg. Thus, 336 tuberculin-positive 
and tuberculin-negative children were injected 
with at least two and usually three simultaneous 
test doses (Table 1). From the results, it was 
possible to determine the number failing to react 
to 0.1 mg. but positive to 1.0 or to 10.0 mg. It 
was also hoped—and to some extent this hope 
was realized — that the responses would give some 
clue of what might be called a positive reaction, 
since weak or questionable reactions should be 
noted in children whose definitely positive re- 
sponses to stronger amounts gave proof of their 
tuberculin sensitivity, just as there would also be 
doubtful responses in others proved by stronger 
tests to be tuberculin negative. Thus, a study of 
both types of borderline reactions might lead to 
criteria concerning the time of appearance and 
fading, degree of induration and so forth, which 
would guide our future interpretation of isolated 
questionable reactions. 

This study also gave an excellent opportunity 
to compare the sensitivity of the Vollmer tuber- 
culin patch test with the response of children to 
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various strengths of O.T. administered by the 
Mantoux technic. Accordingly, at the time graded 
tests were applied to one arm, the patch test* was 
applied on the other arm, or more commonly on 
the upper back. The patches were removed after 
forty-eight hours, and read then and at seventy-two 
and ninety-six hours by the same tracing-paper 
technic. Thus, the study was made to answer a 
third question, What is the relative sensitivity of 
the Vollmer test as compared with the Mantoux 
test in various dilutions? 


RESULTs 


Adequate Tuberculin Dosage 
The positive reactors from Table 1 have been 
listed in Table 2 with the percentage of children 


Taste 1. Reactions to Simultaneous Tests in 119 Tuberculin-Positive and 217 Tuberculin-Negative Children Grouped 
according to Presumable Susceptibility. 


If 70, instead of 7, per cent of our patients reacted 
to tuberculin, the group requiring more than 0.1 
mg. would be larger but only proportionately so, 
and the percentage should therefore not change. 
An unquestionable testimony to the comparative 
accuracy of the 0.l-mg. dose appears when the re- 
sults are contrasted with those using 0.01 mg. It 
will be noted from Table 2 that 84 per cent of 
those reacting to 0.1 reacted to 0.01 mg., whereas 
only about 40 per cent of the latter group were 
positive to 0.001 mg. Such great discrepancies ap- 
pear between graded tests weaker than 0.1 mg., 
and so little increase in accuracy results from tests 
stronger than 0.1 mg. that we shall continue to 
consider it a satisfactory single-strength test for 
routine clinic purposes. It should be mentioned, 


Amount or O. T. IN Test Dose 


Dec. 25, 1941 


PRESUMABLE No. 
SUSCEPTIBILITY OF REACTION 
or Group CASES 10.0 mo. 
None 208 Positive 4 
Negative 204 
Slight 13 Positive 
Negative 
Moderate 53 Positive 
Negative 
Marked 62 Positive 
Negative 
Totals 336 4+ 204- 


1.0 mo. 0.1 Mo. 0.01 mo. 0.001 me. 
3 0 
205 208 
7 6 2 
6 7 11 
50 36 20 
3 17 33 
58 18 
4 44 
10+ 211- 56+ 218 96+ 32- 38+ 77- 


reacting to any one dose expressed in terms of 
their response to a dose ten times as strong. Of 
118 children who reacted to 1.0 mg., 97 per cent 
were found to react to 0.1 mg. Thus, in the Bos- 
ton vicinity and in children younger than twelve 
years, the 0.1-mg. dose of tuberculin should bring 
to light all but 3 per cent of the positive reactors. 
Obviously, this will not apply everywhere, and it 
can be stated here only with qualifications. One 
reason for the practical accuracy of the test is the 
small number of tuberculin-sensitive persons in 
the clinic community, since the smaller that num- 
ber is, the less frequently will one encounter the 
occasional state of mild allergy. A comparison of 
the amount of tuberculosis observed among our 
patients with that observed at older age levels and 
in different places cannot be included here. It 
may be stated, however, that in the last statistics 
available from children tested in the Out-Patient 
Clinic (with 0.1 mg. O.T.) the findings were: 
0.7 per cent positive reactions among 190 infants 
under three years; 1.8 per cent among 315 chil- 
dren from three to five years; 2.7 per cent among 
325 children from six to eight years; and 7.0 per 
cent among 220 children from nine to eleven years. 


*The test material was kindly furnished by the Lederle Laboratories, 
Incorporated, Pearl River, New Y 


however, that in individual diagnostic problems in 
which the degree of allergy may be masked by 


Taste 2. Accuracy of Different Test Doses, as Shown 
by the Positive Reactors in Table 1. 


Group Positive REACTORS 
1.0 mo. O.1 me. 
A 3 0 
B 7 6 
Cc 50* 50 
D 58* 58* 
Totals 118 14 
Accuracy of 0.1 compared with 10 mg. 97% 
0.1 Mo, 0.01 mo. 
B 6 2 
C 50 36 
58* 58 
Totals 114 96 
Accuracy of 0.01 compared with 0.1 mg. 84% 
0.01 me. 0.001 mo. 
Cc 36 20 
D 58 18 
Totals G4 38 


Accuracy of 0.001 compared with 0.01 mg. 40% 


*Not tested with this dose but reacted to weaker dose. 


fever, intercurrent infections or very early or very 
far-advanced tuberculosis, adaptation of the dose 
to the patient may be necessary. The increasing 
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use of P.P.D. (purified protein derivative) neces- 
sitates some expression of the results mentioned 
above in terms of that preparation, but only a 
rough comparison is possible on the basis that 0.01 
mg. of O.T. is about equivalent to the first- 
strength dose of P.P.D., and that 1.0 mg. O.T. 
may not elicit quite so many positive reactions as 
the second-strength dose.® We have not adopted 
P.P.D. as a routine tuberculin because of its ex- 
pense and because the first-strength dose is too 
weak and the second-strength too strong for a rou- 
tine single test; nevertheless, in occasional diag- 
nostic difficulties requiring extreme accuracy of 
testing, the second-strength dose is a valuable 
check on strong doses of O.T. 


True and False Positive Reactions 

The 336 patients in this study were tested with 
a total of nearly a thousand individual Mantoux 
tests (Table 1). Of this total, the interpretations 
of a certain number were, as was anticipated, 
questionable, and thus would have been, as isolated 
tests, dubious in significance. Their characteris- 
tics are given below. Since the results from si- 
multaneous stronger and weaker tests were avail- 
able, it was hoped that some observations might 
be made by which these doubtful responses could 
be interpreted. 

There were two main groups of questionable 
reactions: those in children whose simultane- 
ous stronger tests proved them to be definite re- 
actors; and those in children whose other tests, 
histories and physical findings gave no evidence 
to suggest tuberculin sensitivity. The first group 
might be called “weak positive reactions,” and 
the second “false positive reactions” or “pseudo- 
reactions.” 

Weak positive tests showed an erythema 1 cm. 
or less in diameter, with extremely indefinite in- 
duration. Such responses, although they may fall 
in the + group according to Diagnostic Standards, 
and thus were listed as positives in Table 1, have 
occasionally been misleading and are always in- 
terpreted with hesitancy. An analysis of their char- 
acteristics as shown in this study is given in Ta- 
ble 3. It will be noted that an almost equal num- 
ber of these weak responses was called forth by 
0.001 and by 0.01 mg. of tuberculin, but their be- 
havior was somewhat different when classified ac- 
cording to the dosage. Weak responses to 0.001 
mg. showed a tendency to increase in area or to 
remain of the same size between the twenty-four 
hour and forty-eight-hour readings. Fading dur- 
ing this period was less common, so that two 
thirds still showed an area of erythema at least 2 
mm. in diameter even after seventy-two hours. On 
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the other hand, similar weak responses to 0.01 
mg. showed less tendency to increase in area or to 
hold their size with the passage of time, and a 
smaller number persisted to three days. It ap- 
pears that the weaker the test dose used, the more 


Taste 3. Number and Behavior of Weak Reactions in 
Children Definitely Positive to Stronger Doses. 


DosaGe AND Type or REACTION 
Weak reactions to 0.001 mg. O. T. 
Increased or remained of same intensity from 
twenty-four to forty-eight hours............. 22 
Faded in intensity from twenty-four to forty-eight 


No. or Tests 


Weak reactions to 0.01 mg. O. T. ..............ccccccececs 31 
Increased or remained of same intensity from 
twenty-four to forty-eight hours............. 14 
Faded in intensity from twenty-four to forty-eight 


significant is a faint type of reaction, particularly 
if it does not diminish in intensity after the first 
twenty-four hours. In fact, this series of tests 
shows that any response of from 5 to 10 mm. in 
diameter at forty-eight hours might be interpreted 
as positive, provided it was called forth by a dose 
of 0.01 mg. or, better still, by one of 0.001 mg. 

It is striking that with tests of 0.1 mg., although 
nearly three hundred were applied and a fifth were 
positive, only two weak reactions occurred. In 
one of these children, although a definite response 
was obtained with 1.0 mg., the 0.1-mg. test pro- 
duced only 7 mm. of erythema (no induration) 
at forty-eight hours and complete fading by 
seventy-two. In the other, the 0.1-mg. reaction 
reached a height of 6 mm. of erythema and 2 mm. 
of induration at forty-eight hours, with an im- 
palpable 3-mm. stain at seventy-two hours. 

It is difficult to speak with complete certainty of 
false positive reactions or pseudoreactions, since by 
definition they must occur in tuberculin-negative 
children, and the presence of any sort of response 
to tuberculin makes one hesitate to call a person 
negative. However, these reactions differed sufh- 
ciently from the weak positives just described to 
make us believe that they had no positive signifi- 
cance. It will be seen in Table 4 that they were 
encountered most frequently with the stronger 
doses, only one occurring at the site of 0.1-mg. 
injections and none with any weaker dose. These 
reactions were characterized by rapid fading; thirty 
subsided entirely within forty-eight hours, al- 
though many were erythematous areas 3 cm. or 
even more in diameter at twenty-four hours, and 
a few were somewhat swollen though not defi- 


10urs 11 
Some reaction still perceptible at seventy-two 
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41 
some rexction still perceptible at seventy-two 
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nitely indurated. One reaction persisted until 
forty-eight hours, and one did not appear before 
the forty-eight-hour reading. Both of these sub- 
sided completely in another twenty-four hours, 
leaving no sign except the needle mark. Heise and 
Brown® describe reactions to glycerin broth used 
in preparing tuberculin; this may be the mech- 


Taste 4. Pseudoreactions in Tuberculin-Negative Children. 


No. oF Tests 


anism of some of these phenomena, since their 
occurrence increases with the amount of O.T. 
used. 

It appears that whereas doses smaller than 0.1 
mg. may not bring out tuberculin sensitivity or 
may elicit weak and rather insignificant reactions 
in positive children, doses stronger than 0.1 mg. 
call forth an increasing number of rapidly fading 
pseudoreactions. These possibilities must be borne 
in mind in interpreting responses to very strong 
or very weak solutions. Although no absolute 
rules of interpretation can be made from these ob- 
servations, they suggest that the presence of even 
2 mm. of erythema and induration at seventy-two 
hours indicates tuberculin sensitivity, especially if 
the dose employed was 0.01 mg. or less. In other 
words, the smaller the dose, the more attention is 
to be paid to faint but persistent reactions; and 
the larger the dose, the more a dubious reaction 
is likely to be of no significance, particularly if it 
begins to fade after the first day. Practically all 
the unquestionably positive reactions were marked 
by 1 or 2 cm. of erythema and induration and 
reached their maximum at forty-eight hours. At 
that time, the erythema was at its height, and al- 
though the induration sometimes became some- 
what firmer at seventy-two hours, it was rarely any 
more extensive in area than before. This observa- 
tion bears out the figures given by Stewart" re- 
garding the growth in area of tuberculin reac- 
tions. No reactions beginning to appear later than 
forty-eight hours were encountered in this study, 
although a child has been observed in this hos- 
pital whose positive response to 0.1 mg. of tuber- 
culin did not appear until the fourth day. 

The present study indicates the advantages of 
the 0.1-mg. test dose, but its potential disadvan- 
tages must be considered. Lincoln and Greth- 
mann® have recently called attention to the dis- 
tinctly undesirable activation of disease in and 
around existing tuberculous foci that may result 
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from the diagnostic injection of tuberculin. They 
cite 7 cases in which there was reason to believe 
that this had occurred. In 2 of these, the dose of 
tuberculin injected was 0.01, in 1 it was 0.06, in 
3 it was 0.1, and in 1 several doses given within 
twenty-four hours made a total of 0.26 mg. Thus, 
dangers may be associated with comparatively 
small, as well as large, doses. No immediate exac- 
erbation of pulmonary or other lesions has been 
observed to follow tuberculin testing in past years 
in this clinic, although the usual dose has been 
0.1 mg. Nevertheless, a regard for the possibility 
of such an occurrence has often led to the sub- 
stitution of weaker doses when strong allergy is 
suspected, and in the present investigation the 
proper range for simultaneous tests was established 
only after the relative sensitivity of the patients 
had been indicated approximately by previous 
single tests. However, the patch test was applied to 
all patients, some of whom (as noted below) re- 
sponded with marked manifestations at its site, so 
that many children had simultaneous reactions to 
that test, as well as to two and occasionally three 
of the intradermal inoculations. There were no 
evidences of unfavorable activation around tuber- 
culous foci. Thus, although agreeing that cau- 
tion is necessary in the use of tuberculin, we be- 
lieve that experience allows the recommendation 
of 0.1 mg. of old tuberculin as a routine dose for 
the Mantoux test on young patients such as those 
in this clinic. The use of smaller amounts is sug- 
gested for patients suspected of skeletal or lymph- 
node tuberculosis, pleural effusion, phlyctenular 
keratitis and erythema nodosum, for those with a 
history of long exposure to the disease, and for 
persons above twelve years of age. In passing, it 
may be mentioned that the degree of tuberculin 
sensitivity to the graded and measured tests in this 
investigation showed no relation to the extent or 
seriousness of the tuberculous process. 


The Patch Test 


Vollmer and Goldberger,’ in 1937, introduced 
the application to the skin of filter-paper squares 
soaked with pure O.T. as a test of tuberculin 
sensitivity. The ease of this technic, for both phy- 
sician and patient, aroused immediate interest, and 
the relative accuracy of the method has been indi- 
cated by several published studies recently sum- 
marized by Vollmer.’° With one outstanding 
exception, the agreement between the patch and 
the Mantoux reactions has been quite close. 

In the study here reported, 336 infants and chil- 
dren were tested with simultaneous patch and 
Mantoux tests. As shown in Table 5, no patient 
who failed to react to the Mantoux test gave any 


Vol 
1 t 


Vol. 225 No. 26 


reaction to the patch, so that the latter test can- 
not be suspected of producing false positive re- 
sults, nor did it bring to light positive reactors 
not discovered by intradermal testing. In 1135 
children, there were positive reactions to both 
tests; among this group were several cases in 
which the weaker intradermal doses brought 
forth no response. Of the 6 patients in whom the 
two tests disagreed, 3 reacted only to compara- 
tively strong intradermal doses. Thus, in this 
study, patients responded to the patch tests in 
nearly the same. degree as to the 0.1-mg. intra- 
dermal doses. Apparently, except in rare cases, 
the patch makes a suitable screening test and 
would be highly efficient if followed, when neg- 
ative, by a strong intradermal inoculation, such 
as the introduction of 1.0 mg. of O.T. 

As others have observed, an occasional unpleas- 
antly large and uncomfortable reaction to the 
patch test was noted, and here again the mani- 


Taste 5. Comparison of Patch and Intradermal Tests. 


Result oF RESULT OF No. oF 
Patcu Test INTRADERMAL TEST Cases 
Negative Negative (all doses) 217 
Positive Positive (any dose) 113 
Negative Positive (0.1 mg.) 3 
Negative Positive (1.0 mg.) 2 
Negative Positive (10.0 mg.) 1 


festations at the sites of the patch and intradermal 
tests ran roughly parallel. Although the actual 
patches of filter paper impregnated with tuber- 
culin are only 1 square cm. in area, each of these 
occasionally called forth an induration of 3 cm. 
or more in diameter, with vesiculation and, at 
times, shallow ulceration. Since two such squares 
are present on each strip of adhesive (on either 
side of a control square of plain filter paper), the 
reactions may coalesce into a large single area. 
Besides these situations, it was noted that the chil- 
dren often spoke of itching at the patch-test sites, 
although there was seldom any complaint from 
the intradermal reactions. Vollmer’ has pointed 
out the possibility of avoiding severe reactions 
by using weaker tuberculin solutions in the man- 
ufacture of the patches or, more simply, by leav- 
ing them in contact with the skin a shorter time.* 

*We have made a few observations using transparent ‘‘Scotch cellulose" 
tape instead of adhesive and suggest it as a satisfactory backing for the 
test patches. The immediate surroundings of the impregnated filter-paper 
squares can thus be kept under observation; at the earliest sign of redness 
seen through the transparent tape, the whole strip can be removed. This 


is suggested as a means of avoiding unnecessarily prolonged application 
of tuberculin to the skin of very sensitive subjects. 
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SUMMARY AND CONCLUSIONS 


Simultaneous intradermal (Mantoux) tests with 
graded doses of O.T. (old tuberculin) were per- 
formed on 336 infants and children under thirteen 
years of age. The same patients were also tested 


by the patch method. 


Test doses of less than 0.1 mg. were less than 85 
per cent as accurate as those of 0.1 mg. in reveal- 
ing tuberculin sensitivity. Doses of 0.1 mg. were 
97 per cent as accurate as those above that amount. 


Weak positive or questionable reactions in pa- 
tients with actual tuberculin allergy were usually 
noted in weak test doses. These reactions were 
characterized by a tendency to persist as mild 
manifestations at the site of inoculation for three 
or four days. 


False positive reactions or pseudoreactions in pa- 
tients seemingly without tuberculin allergy were 
the results of strong doses and may have been 
brought about by sensitivity to the broth. These 
were characterized by widespread erythema at 
twenty-four hours but almost complete disappear- 
ance at forty-eight. 

Since the minimum number of doubtful re- 
sponses was obtained with 0.1 mg. of O.T., and 
since this dose is only slightly, if at all, more lia- 
ble to induce undesirable perifocal reactions than 
weaker tests are, it seems to be the most suitable 
amount for a routine intradermal test of clinic 
children in the vicinity of Boston. 

The tuberculin patch test was positive in 113 
(97 per cent) of 116 children who reacted to 0.1 
mg. or less of O.T. by the intradermal method. 

No correlation between tuberculin sensitivity and 
degree of infection was apparent. 
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Bors largest epidemic of encephalitis of known 
etiology that has hitherto been reported oc- 
curred during the past summer and fall." Ap- 
proximately 3000 persons were affected in an area 
encompassing the north central states and Canadian 
provinces. This outbreak, however, did not ap- 
pear without forewarning. During the last ten 
years, similar but less extensive outbreaks have 
occurred in the Midwest,”> as well as in the 
East® and Far West.'' The most recent epi- 
demic appears now to be merely a higher peak in 
a series of recurrent waves. The clinical aspects 
of the disease during these outbreaks have been 
very similar, but have also been distinctly dif- 
ferent from those associated with the older type 
of encephalitis, which appeared in 1916 and has 
been variously termed “epidemic encephalitis,” 
“encephalitis lethargica” and “von Economo’s dis- 
ease,”!® and the etiology of which is unknown. 
In the recent outbreaks, three distinct etiologic 
agents, all viruses, have been demonstrated. Newer 
developments in laboratory technic have now made 
it possible to identify them, to trace their distribu- 
tion, and to relate them to a given outbreak. These 
subjects will be discussed in this report, together 
with a brief review of the clinical manifestations 
of these diseases and their treatment and preven- 
tion. 


OccurrRENCE AND DisTRIBUTION 


Much confusion has existed in the past, and still 
exists, regarding the diagnosis of encephalitis. 
Thus, Wilson,”° in a chapter on epidemic encephali- 
tis, discusses encephalitis lethargica, Japanese B 
encephalitis and St. Louis encephalitis, with the 
implication that they are but variants of the same 
basic disease. Literally, the word encephalitis 
means “inflammation of the brain.” It has been 
used loosely to characterize a number of clinical 

All articles in this series will be published in book form: the current 


volume is Medical Progress: Annual, 1940 (Springfield, Illinois: Charles C 
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syndromes, — in themselves not too definite, — re- 
gardless of etiology. These clinical pictures may 
be produced by a variety of agents: bacteria, para- 
sites, toxins, chemicals, viruses and, presumably, 
others as yet unknown. Difficulty in diagnosis and 
classification is almost certain to exist until the 
etiology of the various types of encephalitis is de- 
termined, and until the clinical criteria for diag- 
nosis are carefully re-evaluated in the light of the 
etiology. Similar confusion has existed with other 
morbid states: pneumonia, for example, may be 
produced by oils (lipoid pneumonia), gases, dusts, 
a variety of bacteria and viruses. 

During the last fifteen years, the discovery of 
a number of viruses affecting the central nervous 
system has helped to clarify the problem of enceph- 
alitis, and has permitted more or less detailed, al- 
though tentative, classifications on an etiologic 
basis.°'*8 For practical clinical purposes, the en- 
cephalitides of man may be divided into three 
groups: 


Group I. Bacteria, protozoa and other parasites 
Group II. Viruses 
St. Louis encephalitis 
Equine encephalomyelitis (Eastern and 
Western types) 
Japanese B encephalitis 
Australian X disease 
“Forest-spring” encephalitis of Russia 
Lymphocytic choriomeningitis 
Louping ill 
Virus B 
Poliomyelitis 
Rabies 
Group III. Etiology unknown, possibly virus 
Encephalitis lethargica (von Economo’s 
disease) 


A number of other conditions are sometimes 
included in classifications of encephalitis, namely, 
postinfection encephalitis, postvaccinal encepha- 
litis, postrabic-treatment encephalitis, the large 
group of primary demyelinating diseases and a 
miscellaneous group of degenerative processes 
caused by chemicals, toxins and so forth. No use- 
ful function would be served by including these 
encephalopathies in the above classification, al- 
though they must be kept in mind in differential 
diagnosis. 
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Of these three subdivisions, only those due to 
specific viruses (Group II) are concerned here. 
Since poliomyelitis and rabies constitute special 
and rather well-defined problems,”” *° they will 
not be considered further. 

Only two types of virus encephalitis, other than 
poliomyelitis, have thus far occurred in significant 
epidemics in this country. These are St. Louis 
encephalitis and equine encephalomyelitis. Other 
forms have occurred either sporadically, such as 
rabies and lymphocytic choriomeningitis, or as 
a result of laboratory infections, such as louping 
ill and virus B. Japanese B encephalitis, Aus- 
tralian X disease and “forest-spring” encephalitis 
of Russia have been epidemic in their respective 
countries, but have not been seen and recognized 
in the Western Hemisphere. 


St. Louts Encephalitis 


In the late summer of 1932, 38 cases of an un- 
usual type of encephalitis occurred in Paris, Illi- 
nois."** No etiologic diagnosis was made. The 
following summer, however, more than 1000 cases 
of a similar disease occurred during August, Sep- 
tember and October in and about St. Louis and 
Kansas City.7* Cases of some kind of encepha- 
litis, possibly the same disease, had existed in this 
area prior to the 1933 outbreak, since in the St. 
Louis Children’s Hospital sporadic encephalitis 
had shown a seasonal distribution, with a peak 
in July and August, during the previous fourteen- 
year period. In any event, a virus pathogenic for 
monkeys and mice was isolated in 1933 from sev- 
eral fatal cases**** and was shown by almost all 
investigators*” to be a new, different and 
specific agent. This was the first outbreak of acute 
encephalitis in this country in which a virus was 
definitely established as the etiologic agent." 

It was found that serums from patients who 
had recovered from the disease contained sub- 
stances that would specifically neutralize or pre- 
vent the development of infection in animals oth- 
erwise susceptible to the St. Louis virus.*? This 
test therefore provided a method of determining 
what persons had been infected with the virus, 
either acutely or subclinically, as well as the geo- 
graphic distribution of the disease. Thus, in the 
St. Louis area, it was found that serums of about 
90 per cent of the convalescents and about one 
fifth of the “normal controls” who had not been 
ill contained neutralizing substances, whereas such 
antibodies were not found in the serums of pa- 
tients with typical encephalitis lethargica (von 
Economo’s disease), poliomyelitis postinfec- 
tion Furthermore, serologic evi- 
dence indicated that the virus was not confined te 
the St. Louis area, but had presumably caused the 
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outbreak in Paris, Illinois, as well as sporadic 
cases in New York City and the central and west- 
ern states. Since 1933, repeated outbreaks have 
occurred in the Midwest and Far West, with ap- 
parently increasing frequency and size, and widen- 
ing geographic distribution.” A 
significant factor in this process may have been 
the migration of labor populations from the Dust 
Bowl to the Far West.** During the last three 
years, cases apparently due to the virus of either 
St. Louis encephalitis or the Western type of 
equine encephalomyelitis, or both, have occurred 
in the same outbreaks. With the 
exception of the 2 patients in New York City, no 
proved cases of St. Louis encephalitis have been 
reported from the Atlantic Seaboard. 


Equine Encephalomyelitis 

Until 1938, equine encephalomyelitis was con- 
sidered to be primarily a disease of horses. Al- 
though the infection had probably existed on this 
continent for a number of years, it was first iden- 
tified as a distinct entity by the isolation of the 
virus from horses during the 1930 epizootic in 
the San Joaquin Valley in California.4® During 
1931, the disease was recognized in horses through- 
out California, in Oregon and in Nevada.*? In 
1933, another virus was isolated from horses in 
the eastern section of the United States.*": ** These 
two strains of virus were found to be immunologi- 
cally distinct and to differ from other known 
viruses."* They have since been known as 
the Western and Eastern strains of the virus of 
equine encephalomyelitis. By the end of 1937, the 
disease was reported in all sections of the United 
States except New England,** and a similar dis- 
ease was reported from Mexico.®! In 1938, ex- 
tensive outbreaks occurred in thirty-nine of the 
forty-eight states, including New England,**: 
and a third, distinct strain of virus was identified 
in Venezuela.** Since then, the disease has oc- 
curred in horses throughout the country.® Cu- 
riously enough, the western and eastern varieties 
of the virus have shown until recently a sharp 
geographic delimitation in distribution, the Ap- 
palachian Mountains providing the beundarv. 
Both types have now been isolated in Alabama, 
however, and the Eastern strain has been found 
in 

The history of the recognition and apparent 
spread of human encephalitis due to the viruses 
of equine encephalomyelitis is similar to that of the 
disease in horses. In 1931, in California, Meyer® 
encountered 3 human cases with pathologic lesions 
similar to those found in horses, although the 
virus was not isolated and neutralizing antibodies 
were not demonstrated. During the next six years, 
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there was no record of outbreaks in man, although 
the viruses were widespread, as indicated by the 
occurrence of the disease in horses. There was 
some suggestion that sporadic cases occurred dur- 
ing this period.*® In the summers of 1937 
and 1938, however, outbreaks of encephalitis oc- 
curred in California, North Dakota, Minnesota, 
Saskatchewan and Massachusetts, and an etiologic 
diagnosis was established by the isolation of both 
types of the equine virus and demonstration of 
specific neutralizing substances in the serums of 
patients.>* 48.7975 The epidemic in Massa- 
chusetts was due to the Eastern variety of virus; 
all the others were due to the Western type. One 
strain of the Eastern virus isolated from a fatal 
human case produced typical encephalomyelitis in 
the horse.”® 

During the last three summers, no epidemics 
have occurred in the East, but outbreaks of increas- 
ing severity have been reported in the Midwest 
and Far West,’® 178 culminating in the exten- 
sive outbreak during the past summer in the north 
central states and the adjoining provinces of Can- 
ada. As pointed out above, both the Western 
equine and St. Louis viruses have been isolated in 
California, Colorado, North Dakota and Wash- 
ington.” 14,15, 17,18, 68,77 Thus far, the evidence 
indicates that the recent epidemic in the Dakotas 
and surrounding states and in Canada is due tc 
the Western strain of equine virus,‘**° although 
poliomyelitis probably coexists in certain areas. 
Sporadic subclinical and fatal infections have been 
reported in laboratory 


Other Types of Encephalitis 


Three other specific types of acute encephalitis 
have occurred in epidemic form, namely, Japanese 
B encephalitis, Australian X disease and the “forest- 
spring” encephalitis of Russia. 

The Japanese disease has been recognized since 
1871.54 It is caused by a specific virus,*® 8% 
which is apparently related antigenically to, al- 
though not identical with, the St. Louis vi- 
rus.3%: 88-90 

Australian X disease, or the so-called “mysteri- 
ous disease,” occurred in New South Wales in 
1917 and 1918 and returned in milder form in 1922 
and 1926.°!-®* It has not been seen since. Enough 
evidence was obtained, however, to show that the 
infectious agent was probably a virus, although 
the strain has been lost so that comparison with 
the other viruses in this group has been impos- 
sible. 

Recent reports®*®® have described a seasonal en- 
cephalitis that has existed in Russia for at least 
twenty-five years. It occurs in the spring, attacks 
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primarily men laboring in the forest, and accord- 
ingly is known as “forest-spring” encephalitis. The 
etiologic agent is a virus that is distinct from that 
of St. Louis encephalitis but is antigenically related 
to the virus of Japanese B encephalitis. Differ- 
entiation is possible, however, by immunologic 
methods. 

The virus of louping ill, under natural condi- 
tions, produces an encephalitis of sheep in Scot- 
land, where no epidemics or even sporadic cases in 
man have been reported, although accidental lab- 
oratory infections have occurred.*? The disease 
is of chief interest academically because of the 
similarity of the experimental infection to that pro- 
duced by other viruses causing acute encephalitis. 

The B virus was isolated from the central nerv- 
ous system and spleen of a laboratory worker who 
had developed an acute ascending myelitis follow- 
ing the bite of a monkey.’°° 7! Apart from such 
accidental infection, this disease is unknown 
in man. 

Lymphocytic choriomeningitis, a natural disease 
of mice, occurs sporadically in man.'°?-! The spe- 
cific virus has been isolated from patients. The 
disease appears to be primarily a meningitis, but 
because of the lack of pathological data, the ex- 
tent of involvement of the central nervous system 
in man is unknown. 


TRANSMISSION AND Host RESERVOIRS 


The source and manner of spread of the viruses 
causing encephalitis in man presented a puzzling 
problem that has tested the ingenuity and imagi- 
nation of a large number of investigators. Even in 
the earliest outbreaks, it became evident that in- 
dividual contact did not explain the occurrence and 
spread of the infections. Certain aspects of the 


epidemics — seasonal occurrence, geographic dis- 


tribution and related outbreaks in animals — sug- 
gested animal and avian host reservoirs and vector 
transmission. During the last few years, this con- 
cept has been substantiated to a considerable de- 
gree. In fact, for only two of the known virus 
encephalitides — poliomyelitis and Australian X 
disease — is evidence of potential animal reservoirs 
lacking, and vector transmission is possible with 
at least five of the viruses. 

This advance has been achieved by the correla- 
tion of several types of data obtained by study- 
ing the following: the epidemiology; the suscep- 
tibility of domestic and wild animals and birds; 
the distribution of the virus in blood and tis- 
sues of experimentally or naturally infected ani- 
mals and birds; the isolation of the virus from 
naturally infected animals and birds; the pres- 
ence of neutralizing substances in the blood of 
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man and of wild and domestic animals and birds; 
the experimental transmission by vectors; and 
the isolation of the virus from naturally infected 
vectors and the transmission of disease by them 
to normal susceptible animals. 


St. Lows Encephalitis 


Studies of the 1933 outbreak in St. Louis did 
not reveal the mode of transmission,” * although, 
on reanalyzing the data, Casey and Broun'’’ came 
to the conclusion that every known feature was 
common to that of a mosquito-borne disease. Al- 
though the virus was found only in the central 
nervous system of fatal cases,** it has been dem- 
onstrated in the blood of experimental animals.’ 
Infection could be produced by intranasal inocu- 
lation, as well as by direct intracerebral injection.** 
Clinical signs of infection occurred in monkeys 
and mice, and possibly in mules,* but the other 
common laboratory animals were resistant. The 
virus was not found in mosquitoes collected in 
epidemic areas.* One species of anopheline mos- 
quito became infected by biting a diseased ani- 
mal,'°8 but transmission was not accomplished. 

Additional information then followed rapidly. 
The fact that mice could apparently be immunized 
by intranasal instillation of nasopharyngeal wash- 
ings from patients’ suggested that subinfective 
amounts of virus were present in the nasal secre- 
tions and that contact infection might therefore be 
possible. Wild mice were found to be suscep. 
tible,"?° and adult mice contracted the disease by 
eating infected, newly-born mice, suggesting a 
possible mode of transmission in nature.’’! The 
common mosquito, Culex pipiens, was able to take 
up the virus but not to transmit it. Certain in- 
dividual field and meadow mice were found to be 
susceptible to the St. Louis virus, whereas others 
were resistant’; this suggested that the latter had 
acquired immunity from natural infection or were 
carriers and hence potential reservoirs of the virus. 

Because the serums of a significant number of 
wild and domestic animals and birds were found 
to be capable of neutralizing the St. Louis 
virus,” the possibility of previous infec- 
tion was indicated. Inoculation of St. Louis virus 
intracerebrally into horses whose serums contained 
neutralizing antibodies resulted in no apparent 
illness, whereas animals whose serums did not con- 
tain antibodies developed an acute encephalitis, in- 
distinguishable from that produced by the virus 
of equine encephalomyelitis..2° During the course 
of this experimental disease, the infective agent 
was found in the nasal secretions but could not be 
detected in the blood. It seems unlikely, there- 
fore, that transmission from the horse could be 
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accomplished by blood-sucking insects. Since the 
Virus is present in nasal secretions, transmission by 
contact or by mechanical vectors may be possible, 
with the nasopharynx as the portal of entry. 

Finally, Hammon and his co-workers''® report- 
ed the isolation of St. Louis virus from mosquitoes 
(C. tarsalis) collected from areas in which human 
encephalitis occurred. This insect may therefore 
be the vector, and several species of wild and do- 
mestic birds and mammals may be the host res- 
ervoirs; both horses and human beings may be 
only accidental victims. It remains to be deter- 
mined, however, whether the virus is actually 
present in the blood of these animals and birds, 
whether it can be transmitted from them to sus- 
ceptible hosts by mosquitoes, and whether or not 
contact produces infection. Until such data are 
available, the epidemiology of this disease will re- 
main incomplete. 


Equine Encephalomyelitis 


Soon after the recognition of epidemics of 
equine encephalitis in horses, it was noted that 
the disease disappeared in the fall shortly after 
the first frost, which suggested the possibility 
that an insect vector might be involved. This 
suspicion was strengthened by Kelser’s demonstra- 
tion,’ amply confirmed by of the 
experimental transmission of the disease in the lab- 
oratory by mosquitoes. Studies of both the West- 
ern and Eastern strains of virus by many inves- 
tigators'**"** revealed the wide range of infec- 
tivity of the agents for animals and birds by sev- 
eral routes of injection. Furthermore, the virus 
could be detected in their bloods in the early 
stages of the disease. 

On the basis of the epidemiology of the disease 
in horses in the eastern United States, TenBroeck, 
Hurst and Traub™* considered birds as possible 
host reservoirs. This hypothesis was supported 
during the 1938 epidemic in the East by the iso- 
lation of the virus from the ring-necked pheas- 
ant’: ™45 and the pigeon,™® and recently in the 
West from the prairie chicken.® Mosquitoes capa- 
ble of transmitting the infection existed in these 
areas, 147 but numerous attempts to isolate 
the virus from mosquitoes collected during epi- 
demic periods failed. More recently, however. 
neutralizing antibodies for the Western strain of 
equine virus were found in the serums of a num- 
ber of wild and domestic birds and mammals in 
epidemic areas in the West,™* and the virus was 
isolated from mosquitoes (C, tarsalts) collected in 
those areas.1"® Thus, it seems probable that mes- 
quitoes are important vectors in transmitting 
equine encephalomyelitis among birds and ani- | 
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mals, the primary hosts, as well as to man, a 
secondary host. 

Outbreaks have been recorded, however, in an 
area that had been dry for months and absolutely 
free from mosquitoes for weeks before the ap- 
pearance of the disease.* It is entirely possible that 
arthropod vectors, such as the tick, may be in- 
volved.'**: Moreover, the Western strain of 
equine virus has recently been isolated from nat- 
urally infected Triatoma sanguisuga, commonly 
known as the assassin bug or the bloodsucking 
cone nose, and in one case the disease has been 
transmitted to guinea pigs’ by this arthropod. 


Other Types of Encephalitis 


Considerable information is available regarding 
the host reservoirs and mode of transmission of 
certain other encephalitides of virus etiology. Jap- 
anese B encephalitis can be transmitted by mos- 
quitoes (C. pipiens), but host reservoirs are not 
known, although monkeys, mice and sheep are 
susceptible to the virus.?® 85: 8% 88 9, 151,152 
virus of the “forest-spring” encephalitis of Russia 
has been isolated from rodents in endemic areas 
and can be transmitted by ticks.°*** Little is 
known regarding Australian X disease except that 
the monkey, sheep, horse, calf and possibly guinea 
pig were shown to be susceptible. Louping ill is 
primarily a disease of sheep and is transmitted by 
the sheep tick, Ixodes ricinus.°* No vectors are 
known for virus B encephalitis, which presumably 
is a disease of monkeys." Lymphocytic cho- 
riomeningitis is a natural disease of mice, but the 
virus has also been isolated from guinea pigs, mon- 
keys and dogs, as well as from man,?** and lab- 
oratory transmission has been effected by mosqui- 
toes, 


CLINICAL AND PATHOLOGICAL ASPECTS AND 
DIAGNOsIs 


The acute encephalitides of virus etiology that 
occur epidemically are remarkably similar in their 
clinical aspects, so that in the present state of 
knowledge differentiation between them on this 
basis is not possible, except in cases of poliomy- 
elitis. 

St. Louis encephalitis*: #7 8 and the East- 
ern® 7 73,74 and Western! 7 14 15: 18, 68, 77, 82, 
58.159 types of equine encephalomyelitis have oc- 
curred epidemically in man in this country. Each 
of these diseases has appeared in midsummer or 
late summer. The onset of illness was usually 
akrupt, although in some patients a prodromal 
period occurred, characterized by a_ grippe-like 
syndrome of fever, malaise, muscle pains and so 
forth. Headache, fever, mental confusion and 
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signs of meningeal irritation were outstanding fea- 
tures. In severe cases, drowsiness, tremors, con- 
vulsions and coma occurred early in the course, 
particularly in the younger age group. Jaundice 
was apparent in some cases.'* Signs of involve- 
ment of the central nervous system varied consid- 
erably. Some showed only hyperactive reflexes, 
whereas others developed extensive _ paralyses’ 
which were usually spastic. Ocular manifestations 
were rare. The acute illness usually subsided in 
one or two weeks, and the majority of deaths oc- 
curred within the first week. Sequelas were rare 
in patients who recovered from St. Louis enceph- 
alitis,'** but were frequent and often severe in 
those — particularly children — surviving equine 
encephalomyelitis.** The mortality was much 
higher with the Eastern type of equine encephalo- 
myelitis than with either the Western or St. 
Louis type, which is in keeping with the greater 
virulence of the Eastern strain of equine virus. 

Examination of the cerebrospinal fluid revealed 
elevated protein, normal sugar and a_ pleocytosis 
varying from 10 to 2000 cells per cubic millimeter. 
In general, the cell counts were lower, 50 to 250, 
and mononuclear cells predominated with St. Louis 
encephalitis, whereas the total counts were higher 
and polymorphonuclear cells predominated in the 
early stages with equine encephalomyelitis. Poly- 
morphonuclear leukocytosis was found in the 
blood of some patients. 

The pathologic changes in cach of these varie- 
ties of encephalitis were localized chiefly in the 
central nervous system and were essentially simi- 
lar.7, 74, 160-162 Edema, congestion, cellular in- 
filtration about vessels and in the parenchyma, 
neuronal degeneration and neuronophagia were 
present. The process was diffuse, although the 
spinal cord was usually spared. Considerable par- 
enchymal infiltration with polymorphonuclear 
leukocytes, arteritis and thrombosis of small arteries 
and arterioles were found in the brain and brain 
stem of fatal cases due to the Eastern strain of 
equine virus.'®* 

Differential diagnosis is often difficult,"® par- 
ticularly in sporadic cases,'®* and a final etiologic 
diagnosis must be made with laboratory aid (Table 
1). The Western strain of equine virus has been 
found in the blood* and cerebrospinal fluid*? 
early in the course of this disease. Each of the 
viruses has been isolated from the nervous tissue 
of fatal cases.°** Animals are usually em- 
ployed for this purpose, although tissue culture 
may be a more sensitive method.'® An etiologic 
diagnosis may also be made by the demonstration 
of neutralizing or complement-fixing antibodies in 
8% 168, 167 cerebrospinal fluid from 
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convalescents.!"" Neutralizing antibodies may be 
detected by the end of the first week after onset 
in some cases,"* but more frequently during 
the second and third weeks. The most reliable 
evidence is obtained when serums taken during 
the acute and convalescent stages show an increase 
in titer. 

As mentioned earlier, encephalitis lethargica or 
von Economo’s disease was a fairly definite clini- 
cal syndrome, which differed in many respects 
from the acute encephalitides just described. Fol- 
lowing its appearance in 1916, the disease increased 
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progressed for years, with remissions and relapses. 
The pathologic changes were inflammatory in na- 
ture and most prominent in the area of the basal 
ganglia. The presence of varying stages of inflam- 
mation and nerve-cell degeneration suggested per- 
sistence of an active process late in the course 
of the disease."**'"* The etiology was not estab- 
lished, in spite of extensive investigation, and it 
is therefore not possible to classify this syndrome 
as a virus disease. 

Lymphocytic choriomeningitis is characterized 
chiefly by the signs and symptoms of meningeal 


Taste 1. Certain Differential Features of the Encephalitides Occurring in Man in the United States. 


Presence OF SPECIFIC 
CEREBROSPINAL FLUID 
Tyre AppROXI- CERI TRAL Circu 
OF SEASON Acr. ONSET COURSE SEQUELAS MATE WHITE- PREDOM- — 
ENCEPHALITIS MorTALiry CELL INATING . 
COUNT CELLS egmanig ous ING 
FLUID SYS- ANTI- 
TEM BODIES 
% 
St. Louis Late Adults Sudden Acute Rare 20 10-1000 Mononuclear ? ? + + 
summer 
Eastern Late Children Sudden Acute Frequent 70 20-2000 = Polymorpho- ? ? + + 
equine summer nuclear, 
severe early; 
mononu- 
clear, late. 
Western Late Any Sudden Acute Frequent 20 100-1000 Polymorpho- + ++ + + 
equine summer an nuclear, 
severe early; 
mononu- 
clear, late. 
Encephalitis Winter Any Sudden, Chronic Frequent 30 0-100 Mononuclear 0 0 0 0 
lethargica - gradual and pro- 
or not gressive 
apparent 
Lymphocytic Any Any Sudden Acute Very 0 100-3000 Lymphocytes + + ? + 
chorio- rare 
meningitis 


to epidemic proportions, reaching a peak in 1924 
and 1925 and declining during the next few years. 
New cases have been comparatively rare during 
the last decade. This form of the disease occurred 
in the winter and affected all age groups. The 
onset of acute symptoms and signs was sudden 
in some cases, gradual in others, and at times was 
unrecognized until the appearance of sequelas. 
Low-grade fever, minimal evidences of meningeal 
irritation, headache and, occasionally, somnolence 
were the chief early manifestations. The cere- 
brospinal fluid showed minimal changes — slight 
increase in protein and a count of 10 to 50 mononu- 
clear cells —or none at all. The illness was ordi- 
narily chronic and gradually progressive. Ocular 
paralyses, somnolence or drowsiness, emotional 
changes and, sometimes, paralyses occurred during 
the succeeding weeks and months. Emotional and 
mental deterioration and Parkinson’s syndrome 
were usually characteristic features. In some cases, 
complete recovery occurred; in others, the disease 


irritation, although drowsiness and coma may oc- 
cur. Other conditions that must be considered in 
differential diagnosis are acute meningitis, chronic 
meningitis (tuberculous and syphilitic), the post- 
infection encephalitides and other demyelinating 
processes. 


TREATMENT 


Treatment of all the encephalitides is chiefly 
symptomatic at present. Lumbar puncture and 
the intravenous administration of hypertonic dex- 
trose solutions are of value in relieving increased 
intracranial pressure. Sedation and correction of 
dehydration should be carried out when indicated. 
Chemotherapy with sulfonamides is of no value, 
except for the prevention or treatment of com- 
plications, such as bronchopneumonia. 

Specific antiserum has been employed in horses 
and experimental animals, with conflicting re- 
sults.7°"** Convalescent human serum was of 
no demonstrable therapeutic value during the St. 
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Louis epidemic.'** As Hammon’® has pointed out, 
specific therapeutic antiserums are of no avail at 
the present time because a sufficiently early eti- 
ologic diagnosis cannot be made. Rosenow and 
his co-workers* have reported studies indicat- 
ing that streptococci are etiologic agents of the 
various types of encephalitis. On the basis of this 
work, they have advocated antistreptococcus serum 
and streptococcal vaccines for therapy and prophy- 
laxis. Their results have not been confirmed by 
other investigators.* 


PREVENTION 


Three methods of attack now appear to be ap- 
plicable to the prevention of epidemics of enceph- 
alitis in this country: extermination of host reser- 
voirs, extermination of vectors and immunization 
of susceptible hosts. The evidence now available 
indicates that the natural reservoirs may be so 
widely diverse in animals and birds‘: 1! "41° as 
to make their extinction impossible. Measures to 
control mosquitoes and other insects are feasible 
in many populated areas of the country, and should 
be carried out where applicable. Immunity to 
equine encephalomyelitis can be produced in sus- 
ceptible hosts by vaccines containing the specific 
virus, which has been killed by formalin or ultra- 
violet light.17*""® Such vaccines have been used 
in horses, with apparently good results.** 
Purified is now available and has 
been employed in human beings with only minor 
reactions.'** 18* Its use seems to be desirable in 
laboratory workers and in those persons in endemic 
areas whose occupations offer frequent opportunity 
for infection. Animals have been immunized 
against St. Louis encephalitis virus by the use 
of living virus,’®® 18° but vaccines that can safely 
be used in man are not yet available. 

Further investigation of the problems of pre- 
vention is essential, because of the military activi- 
ties and concentration of men in training camps 
situated in endemic areas. 
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CASE 27521 
PRESENTATION OF 


First admission, A thirty-year-old Italian house- 
wife was admitted to the hospital because of swell- 
ing of the legs and abdomen for three weeks. 


About six years before entry, the patient had a 
slight sore throat, followed shortly by painful 
swelling of her joints. She remained in bed for 
three months, because a local physician thought 
“her heart was affected.” Her tonsils were re- 
moved, and she remained well until four years 
before entry when again she had “rheumatism,” 
and stayed in bed for two or three months. At 
this time, some abscessed teeth were found and 
removed. Following this illness, there was insidi- 
ous onset of shortness of breath. Dependent edema 
appeared about eight months before entry, and 
was not relieved by theocin, which was given 
by the patient’s physician. 

Her past and family histories were not of im- 
portance. She had an eight-year-old son. 


On examination, the patient appeared well de- 
veloped but poorly nourished; she was markedly 
dyspneic, with cold extremities and circumoral 
cyanosis. The neck veins were distended. The 
heart was enlarged 4 cm. to the right and 12 
cm. to the left of the midline, and fibrillated at 
a rate of about 156, only about half the beats 
coming through at the wrist. There was a promi- 
nent precordial heave, and a diffuse systolic mur- 
mur at the apex, with a mid-diastolic murmur and 
thrill. Each lung field exhibited basal rales. The 
liver border was tender, and lay three finger- 
breadths below the costal margin. Free fluid was 
present in the lower abdomen, and the sacral 
tissues and lower extremities were quite edematous. 

The temperature was 97 F., the pulse 92, and 
the respirations 25, 


Examination of the blood showed a red-cell 


count of 6,010,000 with 90 per cent hemoglobin, 
and a white-cell count of 7400 with 62 per cent 
polymorphonuclears. The blood Hinton reaction 
was negative. The urine showed a slight trace of 
albumin, and contained many hyaline casts and a 
few white blood cells per high-power field. An 
electrocardiogram confirmed the diagnosis of 
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auricular fibrillation, and demonstrated prominent 
right-axis deviation, with inversion of T’ waves 
in Leads 2 and 3. The vital capacity was 1200 
cc. The basal metabolic rate was -16 per cent. 

The patient was given diuretics and Southey 
tubes, with improvement in her condition. In 
the fourth hospital week, total thyroidectomy was 
performed. Tetany developed after the operation, 
the blood calcium falling to 8 mg. and the blood 
phosphorus rising to 6 mg. per 100 cc. Follow- 
ing recovery, the patient was discharged at the 
end of the second hospital month on digitalis 
and calcium chloride. By this time, the basal 
metabolic rate had fallen to -21 per cent, the vital 
capacity had improved to 1450 cc., and the pulse 
had become regular at 70. 

Second admission (one year later). The patient 
was readmitted because of pain in the back and 
because of recurrence of her dyspnea and edema. 
She had remained in bed on digitalis. Nine hours 
before re-entry, she experienced a sudden, sharp 
pain in her left flank and soon afterward passed 
a small amount of bloody urine. She was found 
to be in congestive failure, the condition being 
little changed from that observed on the first en- 
try, except for the presence of hematuria, which 
persisted throughout the two weeks of her hos- 
pital stay, and except for slight evidence of hypo- 
thyroidism — dry skin, a basal metabolic rate of 
-27 per cent, a blood pressure of 110 systolic, 93 
diastolic, and a pulse of 60. The nonprotein nitro- 
gen was 47 mg. per 100 cc. Three and a half 
liters of dark yellow ascitic fluid was removed 
by tap. The patient was given Salyrgan and dis- 
charged improved. 

Third admission (four months later). The pa- 
tient was readmitted with her usual complaints 
of dyspnea and edema, to be discharged two weeks 
later after the usual diuresis. The heart rhythm 
was regular, and the urine was normal except for 
the presence of albumin. 


Fourth admission (three and a half years later). 
During the preceding four years, the patient had 
been able to do light housework, remaining fairly 
well until two and a half months before readmis- 
sion. She then had a cold, accompanied by pain 
in the chest and migratory swelling of the fingers, 
shoulders and knees. After a week, the dyspnea, 
orthopnea and edema reappeared. Re-examina- 
tion showed a rumbling apical diastolic murmur 
in addition to the old systolic murmur. The 
heart was again in fibrillation, and the blood 
pressure had risen to 115 systolic, 70 diastolic. The 
white-cell count ranged from 13,000 to 15,000, 
with 76 per cent polymorphonuclears. The sedi- 
mentation rate was elevated to 1.5. The blood 
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calcium was 9.8 mg., and the bloed phosphorus 
5.3 mg. per 100 cc. The urine showed a +++ 
test for albumin and contained many white blood 
cells, with a few casts and red blood cells per 
high-power field. On discharge, after two months 
of bed rest, there were persistent signs of active 
disease in the joints. 

Fifth admission (six months later). The pa- 
tient returned to the hospital because of a return 
of congestive failure. She was discharged im- 
proved, after a month. 

Sixth admission (four months later). The pa- 
tient was once more admitted because of decom- 
pensation. The basal metabolic rate had risen to 
normal. The calcium and phosphorus levels of 
the blood were each 7.1 mg. per 100 cc. She was 
given AT-10 (the calcinosis factor of previtamin 
D), and elevation of the blood-calcium level to 
12 mg. per 100 cc. was attained. A colon-bacillus 
infection of the urine was discovered and treated 
satisfactorily with mandelic acid. 

Seventh admission (two weeks later). The pa- 
tient received the usual treatment for recurrent de- 
compensation, to be discharged after a month. 

Eighth admission (fifteen months later). The 
patient was hospitalized for a day because of 
“numbness” in the hands and face, and a “tight 
feeling” in the abdomen. The Chvostek and 
Trousseau signs were markedly positive, and she 
appeared to be in incipient tetany. The symp- 
toms were relieved by an increase in the daily 
ration of calcium lactate. 

Final admission (one month later — seven and a 
half years after her initial entry). The patient 
was readmitted because of progressive dyspnea. 
She had been leading a bed-chair existence.. Two 
days before entry, she began to have considerable 
pain in the abdomen. 

On examination, she appeared acutely ill, se- 
verely dyspneic and orthopneic, and quite cyanotic. 
The heart was enormous, beating irregularly in 
slow, coupled rhythm. Murmurs were present as 
before. Rales extended half way to the angle of 
the scapula on the right. The liver was several 
centimeters below the level of the umbilicus and 
was acutely tender. There was little peripheral 
edema. 

The temperature was 99°F., the pulse 40, and 
the respirations 18. The blood pressure was 120 
systolic, 70 diastolic. 

Examination of the blood showed an elevation 
of the white-cell count to 15,400. The blood cal- 
cium was 8 mg., and the phosphorus 14 mg. per 
100 cc. Other laboratory studies were much as 


before. 


parathyroidism after the operation, but otherwise 


_actually performed, a rate considerably lower than 


Dec. 25, 1941 


The temperature rose to 101.2°F., and the pulse 
to 100. Death occurred suddenly and unexpected- 
ly on the third hospital day. 


DIFFERENTIAL DrAGNnosis 


Dr. J. Crark: This patient was quite 
evidently one of that group subjected to total 
thyroidectomy for the treatment of heart failure 
a few years ago. Six years before the first admis- 
sion, she had acute rheumatic fever, with cardiac 
involvement aggravated by a second bout of in- 
fection two years later, when she first showed 
symptoms of congestive heart failure that pro- 
gressed up to her entry into the hospital. At en- 
try, she was in acute congestive failure, with car- 
diac enlargement and auricular fibrillation. She 
showed evidence of mitral damage, with an apical 
systolic and mid-diastolic murmur and thrill. The 
electrocardiogram at entry was consistent with 
mitral disease and right ventricular hypertrophy. 
The temperature and white-cell count afforded 
no evidence of active rheumatic infection at this 
time. The findings in the urine were consistent 
with those of congestive heart failure. 

The patient’s condition improved with diuretics 
and Southey tubes. Although the basal metabolic 
rate was -16 per cent, a total thyroidectomy was 
performed. This must have been one of the early 
cases in the series, because later it was believed 
that the presence of an initially low basal metabolic 
rate gives a relatively poorer outlook for improve- 
ment with this type of therapy. The patient de- 
veloped clinical and laboratory evidence of hypo- 


made a good convalescence. I note that four 
weeks after total thyroidectomy the basal metabolic 
rate had fallen only to -21 per cent, which is not 
much of a drop from the preoperative rate of -16. 

One year later, the patient re-entered the hospi- 
tal with recurring congestive failure and also 
pain in the left flank followed by bloody urine. 
Evidently she had experienced what is not uncom- 
mon in the disease complex —a renal infarct. The 
nonprotein nitrogen and the diastolic blood pres- 
sure were elevated. This gives strong evidence of 
frank renal disease. The basal metabolic rate was 
only -27 per cent. Apparently, no thyroid medi- 
cation was given. If a total thyroidectomy was 


this would have been expected at this time. 

The third admission, four months later, gives 
us little added data. The patient was still in fail- 
ure. Her rhythm at the moment was regular. 

On the fourth admission, she reported an im- 
proved state. For four years, she had been able 
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to do light housework, up to the evident develop- 
ment of recurrent active rheumatic fever follow- 
ing a respiratory infection. The mitral stenosis 
was apparently becoming more marked, with a 
rumbling mitral diastolic murmur. Laboratory 
studies confirmed the presence of active infection. 
The urine showed many white cells in addition 
to albumin, casts and blood cells. In spite of this, 
the blood pressure was relatively low. 

Six months later, the patient re-entered the hos- 
pital with congestive failure. 

On the sixth admission, four months later, she 
was again in failure. Surprisingly, there was a 
normal metabolic rate. There is still no mention 
of thyroid medication. This strongly suggests 
that the supposedly totally ablated thyroid gland 
had regenerated, but she still had hypoparathy- 
roidism. She showed a definite colon-bacillus in- 
fection of the urine. 

The seventh admission was for further conges- 
tive failure. The eighth admission was for treat- 
ment of incipient tetany. 

The final entry (seven and a half years after 
the initial entry) was for further congestive fail- 
ure. The patient had considerable abdominal pain, 
just where we are not told, but there is little to 
correlate this with, except for the enlarged, tender 
liver. She had a rise in temperature and white- 
cell count. There is no positive evidence on which 
to say whether this was recurrent rheumatic in- 
fection or terminal pulmonary infection, or even 
urinary infection. The heart had become “enor- 
mous.” Slow irregular rhythm with coupling in- 
dicates a diseased myocardium, if not made toxic 
with digitalis. We have no details regarding the 
sudden and unexpected death. A massive pul- 
monary embolus may have occurred, but there 
is no positive evidence for this. The patient may 
very well have had acute cardiac dilatation and 
standstill, with acute pulmonary edema. 

There can be little doubt that this patient had 
primarily rheumatic heart disease, with chronically 
recurrent rheumatic fever. She must have devel- 
oped an extreme degree of mitral stenosis. There 
was never any evidence of aortic involvement. 
The tricuspid valve was undoubtedly dilated and 
incompetent. We may wonder about tricuspid 
stenosis, but cannot make this as a positive diag- 
nosis. In the treatment of the congestive failure, 
total thyroidectomy was given a trial. As we read 
this protocol, we can hardly believe that this 
procedure accomplished a great deal for the pa- 
tient, unless it were in prolonging a rather miser- 
able life. I believe we shall find that a full 
ablation of the gland was not done and that re- 
generation of functional tissue took place. The 
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alternate to this may be that aberrant thyroid 
tissue was present and subsequently hypertrophied. 
A large part of the parathyroid tissue must have 
been removed at operation, resulting in a persistent 
hypoparathyroidism; we may find a scarred portion 
of one gland remaining. All the visceral organs 
must have shown an extreme degree of chronic 
passive congestion from the years of heart failure. 
We may wonder about cardiac cirrhosis, but 
chronic ascites toward the end was hardly  sig- 
nificant enough to warrant this diagnosis, and 
the liver remained enlarged. We have evidence 
for at least one old embolic scar in the left kid- 
ney, and similar areas of infarction may have 
been found in the other organs. I am left won- 
dering about the kidneys. In the later entries, 
further information regarding nonprotein nitrogen 
and urinary findings is not given. We know 
that there had been a urinary infection. Undoubt- 
edly, the kidneys, like the liver, showed an ex- 
treme degree of chronic passive congestion, and 
it is possible that they showed a superimposed 
chronic pyelonephritis. There may well also have 
been a focal nephritis. 


CuinicaL DIAGNosEs 


Rheumatic heart disease, with mitral stenosis and 
regurgitation. 

Tricuspid regurgitation ? 

Hypothyroidism. 

Hypoparathyroidism ? 

Auricular fibrillation. 


Dr. CLark’s DIAGNosEs 


Rheumatic heart disease: mitral stenosis; aortic 
and tricuspid involvement (?). 

Cardiac cirrhosis? 

Chronic passive congestion. 

Hypoparathyroidism. 

Regeneration of thyroid gland. 

Pyelonephritis? 


ANATOMICAL DIAGNOSES 


Rheumatic heart disease: mitral stenosis and re- 
gurgitation; aortic stenosis, slight; tricuspid 
regurgitation; pulmonary — endocarditis, 
slight; adhesive pericarditis. 

Chronic passive congestion. 

Cardiac cirrhosis of the liver. 

Hydrothorax, bilateral, slight. 

Ascites. 

Hemorrhagic enterocolitis, acute. 

Partial regeneration and hyperplasia of thyroid 
gland. 

Partial removal of thyroid and_ parathyroid 
glands. 
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PatrHoLocicaL Discussion 


Dr. Tracy B. Matrory: The essential patho- 
logic lesion in this case was, of course, rheumatic 
heart disease. As Dr. Clark predicted, there was 
a high grade of mitral stenosis, and, as he sus- 
pected but could not prove, the aortic and tricus- 
pid valves were also involved. There was enough 
interadherence of the aortic cusp to have produced 
a slight but definite stenosis, and the chordae of 
the tricuspid valve were so shortened that there 
must have been regurgitation. A minimal scar- 
ring, without functional deformity, was also noted 
on the pulmonary valve. Further evidence of a 
pancarditis was an almost complete fibrous ob- 
literation of the pericardial cavity. Neither in the 
valves nor in the myocardium could we find any 
evidence of acute rheumatic infection. 

Another suspicion of Dr. Clark’s was likewise 
confirmed. The liver was small, and its surface 
very finely pebbled; it cut with definitely increased 
resistance. On microscopic examination, distinct 
fibrosis of the centers of the lobules was apparent, 
in addition to the evidence of severe passive con- 
gestion. So that the diagnosis of cardiac cirrhosis 
was confirmed. 

The lungs showed little except chronic passive 
congestion, and the terminal episode proved to 
have been a diffuse hemorrhagic enterocolitis, 
which was entirely unexpected. The kidneys were 
surprisingly normal. They were of course, slightly 
swollen and congested, but there was no evidence 
of pyelonephritis, and we did not find any scar 
of a healed infarct. As Dr, Clark guessed, the 
thyroidectomy had not been total. A nodule that 
weighed between 2 and 3 gm. and showed on 
microscopic examination intense hyperplasia had 
regenerated. In a search for parathyroid glands, 
a small fragment of accessory thyroid tissue was 
found, which was likewise hyperplastic. No para- 
thyroid gland could be identified. 


CASE 27522 


PRESENTATION OF CaAsE 


fifty-one-year-old Italian laborer was trans- 
ferred to the Emergency Ward from another hos- 
pital because of coma and increasing neurologic 
signs of thirty-six hours’ duration. 

Five weeks before admission, the patient be- 
came flushed, had chills, began to cough, and 
complained of pain in the left lower chest. He 
remained in bed for three days, but did not im- 
prove and entered a local hospital, where examina- 
tion showed crackling rales over the upper left 
chest, with dullness to flatness below the level 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Dec. 25, 1941 


of the left fourth rib. There was marked broncho- 
vesicular breathing in the right chest. An x-ray 
film showed consolidation in the left lower lobe 
of the lung. The head and abdomen were normal. 

The patient was treated with sulfathiazole, but 
responded poorly. Subsequent x-ray films showed 
persistent consolidation in the left base, and an 
apparent left interlobar mass, which became pro- 
gressively more prominent. Several chest taps 
failed to reveal fluid or pus. The temperature 
spiked between 101 and 105°F. (rectal) for two 
and a half weeks. Following a four-day course 
of sulfapyridine, the temperature returned to nor- 
mal, and there was general improvement in the 
patient’s condition. 


Five weeks after onset of the illness, while still 
in the local hospital, the patient suddenly became 19 
apathetic, listless and unresponsive. He developed 
sphincter incontinence, and in the course of thirty- 
six hours lapsed into deep coma. 


The family history was noncontributory. The 
patient was a chronic alcoholic. 


Physical examination showed a comatose, appar- 
ently moribund man who was breathing sterto- 
rously but regularly. There was no cyanosis. A 
leathery rub was heard in the left axilla, and 
there were scattered rales in the left base. Dull- 
ness was evident posteriorly on the left at the level 
of the fifth and sixth ribs, medial to the scapula. 
The liver edge seemed firm and smooth and was 
two fingerbreadths beneath the costal margin. 
The pupils were round but unequal, and reacted 
to light. The fundi showed full retinal veins, with 
initial blurring of the disks. There was a sugges- 
tive left central facial weakness. The head was 
held tilted and rotated to the left, with marked 
rigidity of the neck. All extremities were hyper- 
tonic, the right arm more than the left. The 
tendon reflexes were exaggerated bilaterally al- 
though more markedly so on the right. The ab- 
dominal reflexes were absent, and the Babinski 
reflex was positive on both sides. : 

The heart sounds were rapid and distant. The 
pulse was 110, the temperature 106°F., and the 
respirations 40, 

Examination of the blood showed a red-cell 
count of 3,050,000 with a hemoglobin of 50 per 
cent, and a white-cell count of 21,600 with 93 
per cent polymorphonuclears. The urine showed 
a specific gravity of 1.014, with a +++ test for 
albumin, no sugar, and only occasional white 
cells in the sediment. The nonprotein nitrogen 
of the blood serum was 20 mg. per 100 cc. 

A lumbar puncture gave 6 cc. of turbid, later 
blood-tinged fluid, the pressure falling from 155 
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to 125 mm. of water. The respiratory and pulse 
oscillations were normal. The fluid showed a 
white-cell count of 4670, with polymorphonuclear 
leukocytes predominating. Gram-positive cocci in 
pairs and chains appeared on smear. Puncture of 
the left chest in the fifth interspace, 10 cm. lateral 
to the spinous process, yielded 45 cc. of sanguino- 
purulent fluid. 

A roentgenogram of the chest showed homoge- 
neous density obliterating the left side of the dia- 
phragm, rising to the fourth rib posteriorly in a 
thin band. The heart was not displaced. A roent- 
genogram of the skull was normal. 

The patient was continued on sulfapyridine, and 
a blood level of 13 mg. per 100 cc. was obtained. 
He was given repeated intravenous fluids and oxy- 
gen therapy. 

Death occurred on the third hospital day, five 
and a half weeks after onset of the illness. 


DIFFERENTIAL DIAGNOSIS 


Dr. Aucustus S. Rose: The cause of death in 
this case was clearly an intracranial infectious 
process. Meningitis was definitely established, as 
was the intrapleural infection from which the 
meningitis ultimately arose. The neurologic prob- 
‘lem is therefore confined to the question of the co- 
existence of a brain abscess. 

The terminal illness began with fever, chills, 
cough and pain in the chest, and physical and 
X-ray examinations confirmed the suspicion of lo- 
bar pneumonia. The consolidation, however, did 
not clear, and for a time, the patient responded 
poorly to clinical therapy. At this time, empyema, 
which was unquestionably present, was suspected, 
but fluid was not obtained by chest tap. Two 
and a half weeks later, while apparently conva- 
lescing, the patient suddenly became semicomatose, 
lost sphincter control and grew progressively worse 
until death three days later. 

We are not told of the symptoms that he must 
have had during the two weeks between the two 
acute phases of his illness. But thirty-six hours 
after the onset of coma, physical examination and, 
indeed, a chest tap revealed the persistence of the 
empyema. Neurologic examination showed a stiff 
neck, unequal pupils, distended retinal veins, with 
a question of early papilledema, a suggestive left 
central facial weakness, unequal hyperactive re- 
flexes and bilaterally positive Babinski signs. Lum- 
bar puncture showed turbid, blood-tinged spinal 
fluid, with a white-cell count of 4600 cells and 
a normal pressure (155 mm. of water). A smear 
of the fluid showed gram-positive cocci in pairs 
and chains. The sugar determination would be 
of interest, but is unnecessary. 
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On the basis of these facts, we can say the pa- 
tient had empyema of the left pleura and pneu- 
mococcal meningitis. However, does pneumococ- 
cal meningitis explain the total picture? Was 
there a brain abscess that ruptured into a ven- 
tricle? 

Pneumococcal meningitis may be one of the 
most fulminating of meningeal infections. Not 
infrequently, it is ushered in by a convulsion and 
coma, and if the infection is untreated, death may 
follow in a day or two. More commonly, how- 
ever, headache, chills and apathy precede the more 
dramatic symptoms by some hours. Neurologic 
signs, as in this case, may also appear in meningi- 
tis, because of degenerative changes in the cells 
of the cortex and brain stem, secondary to the 
overlying exudate and infection. There is room 
for doubt whether such widespread damage would 
occur in thirty-six hours as to produce the signs 
exhibited by this patient when the spinal-fluid 
pressure was normal. The pressure is almost uni- 
versally elevated in severe meningitis. The ab- 
sence of increased pressure in this case requires 
explanation. It is also unusual to find blood- 
tinged spinal fluid in uncomplicated meningitis. 

These objections to meningitis (sudden onset, 
many neurologic signs, normal spinal-fluid pres- 
sure and blood-tinged spinal fluid) can be met by 
the diagnosis of one or more metastatic brain ab- 
scesses, with rupture of one into a lateral ventricle. 
It is possible that a bacteremia occurred during the 
first or second week of the illness, while the 
temperature was spiking. The advancing pul- 
monary infection could have overshadowed symp- 
toms referable to the head. If the cerebral lesion 
had been located near the ventricular wall, dramat- 
ic neurologic signs would not necessarily have 
developed. Furthermore, it is a frequent clinical 
observation that a brain abscess may attain con- 
siderable size before the development of increased 
intracranial pressure. The rupture of an ab- 
scess into a ventricle almost invariably changes a 
relatively benign localized infection into a sudden, 
overwhelmingly malignant one. 


CLINIcAL DIAGNOSES 


Pneumonia. 
Empyema. 
Brain abscess. 
Meningitis. 


Dr. Rost’s D1AGNosEs 


Empyema, left pleura. 
Pneumococcal meningitis. 
Brain abscess, ruptured. 


| 
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ANATOMICAL DIAGNOSES 


Bacterial endocarditis, aortic valve. 
Multiple infarcts of brain and spleen. 
Meningitis. 

Encapsulated empyema. 

Lobar pneumonia, acute. 

Cirrhosis of the liver, ? alcoholic. 


PatuoLocicaL Discussion 


Dr. Cuartes S. Kusik: Dr. Rose, I thought, was 
about to make the correct diagnosis when he called 
attention to the signs of multiple cerebral lesions 
and to the blood-tinged spinal fluid. These fea- 
tures seemed to bother him: he implied that they 
did not fit in too well with his diagnoses, and I 
should agree that focal signs would be very un- 
usual in acute meningitis, particularly early in 
the course of the illness. In our cases of abscess 
rupturing into the ventricle, the white-cell counts 
in the spinal fluid have been very high, from 
20,000 to 40,000, the reason being that the cere- 
brospinal fluid has been flooded with the purulent 
contents of the abscess. 

In this case, there was visible subarachnoid 
exudate on the convex surfaces of the brain. The 
right middle cerebral artery was occluded by an 
embolus, and there was softening in the region 
supplied by it. A small infarct, 0.5 to 1 cm. in 
diameter, was found in the central portion of the 
base of the pons. This may explain why signs of 
pyramidal-tract disease were present on both sides. 
Microscopic examination revealed, in addition to 
the findings already mentioned, many tiny infarcts 
—most of them not more than 0.2 mm. in diam- 
eter —in the cerebral cortex and subcortical white 
matter. Findings such as these are observed in 
«cute and subacute bacterial endocarditis in a 
Large proportion of cases. Given a subarachnoid 
exudate, often patchy, usually with a fairly large 
percentage of polymorphonuclear cells, with small 
subarachnoid hemorrhages and the tiny infarcts 
mentioned above, the diagnosis can be made from 
the cerebral lesion alone. Large infarcts may or 
may not be present. The meningitis, obviously, 
is due to infected emboli arrested in the small 
arteries in the subarachnoid space. Infection ex- 
tends through the vessel wall, and a “mycotic 
aneurysm” or weak spot may result and, later, 
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leak or rupture. Mycotic aneurysms may also in- 
volve fairly large branches and may cause ex- 
tensive subarachnoid bleeding. In cases with men- 
ingeal involvement, the clinical manifestations are 
those of a meningitis. Focal signs may or may 
not be present, depending on the extent and loca- 
tion of cerebral infarction. In the subacute cases, 
there may not be more than a hundred or a few 
hundred cells in the spinal fluid, which usually 
also contains red blood cells and is often xantho- 
chromic. Also, in the subacute cases, organisms 
may not be found in smears or by culturing the 
fluid. There is often a remission of symptoms, and 
this was observed even before the days of chemo- 
therapy. This clinical picture, with a swinging 
temperature, may even provide the clue to the 
diagnosis when heart findings are inconclusive 
and blood cultures are negative. It should be 
added that cerebral embolism and infarction, with- 
out any meningeal reaction, may also occur. 

Dr. Tracy B. Mattory: The bacterial endo- 
carditis, which Dr. Kubik was able to predict from 
the cerebral findings, was quite obvious. All three 
cusps of the aortic valve presented large, shaggy 
vegetations, ranging from 0.5 to 1 cm. in size. 
We were not able to make out any underlying 
deformity of the valve to suggest previous rheu- 
matic infection. The mitral valve was entirely 
normal. Numerous cocci could be seen in the 
vegetation on microscopic examination but were, 
of course, morphologically unidentifiable. The 
post-mortem blood culture showed a mixed growth 
of Staphylococcus albus and an alpha-hemolytic 
streptococcus. No blood cultures were taken dur- 
ing life to check on these results. An encap- 
sulated empyema was found in the left pleural 
cavity, and cultures from this yielded, as one would 
expect, pneumococci. There was a fresh terminal 
pneumonia of the left upper Jobe. 

The liver showed a well-marked cirrhosis, pre-. 
sumably correlating with the long alcoholic his- 
tory, although the lesion was so inactive that no 
typical alcoholic hyalin could be identified. The 
spleen was quite large, weighing 625 gm., prob- 
ably in part because of portal congestion behind 
the cirrhotic liver and certainly in part because 
of the bacterial endocarditis. It contained numer- 
ous infarcts of varying age. The kidneys showed 
no gross infarct, but microscopic evidence of em- 
bolic glomerulonephritis. 
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1942 


Ir would be a mere meaningless repetition of a 
time-worn phrase to wish our readers, at this 
juncture, a happy and a prosperous New Year. 
There is no reason to believe that the year 1942 
will be particularly happy in the usual gay mean- 
ing of the term, or especially prosperous, except 
as we may seize on the occasion to take arms 
against outrageous fortune and make our enter- 
prises prosper. 

Rather, at the beginning of next year we should 
form resolutions: to strip for the action that is 
ahead, to strengthen our own moral fiber and 
that of those about us, to banish fears and doubts 
and to be resolute. There will be dark days in the 
months to come, — days of discouragement, of de- 
pression, of sorrow,—but let there be no days 
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of despair. The sands of democracy are far from 
running out, and the eventual reward of courage 
will be victory. 

And may the faith of those peoples who have 
hitherto suffered be as great as that of Jeremiah, 
who, prophet of doom though he was, and im- 
prisoned by the Chaldeans who were hammering 
at the gates of Jerusalem, gave proof of his be- 
lief in the ultimate rehabilitation of the nation 
by purchasing a plot of ground in the ancestral 
land of his family. 

Thus saith the Lorp of hosts, the God of Israel: 
Take these evidences, this evidence of the purchase, 
both which is sealed, and this evidence which is open; 
and put them in an earthen vessel, that they may 
continue many days. 

For thus saith the Lorp of hosts, the God of Israel; 
Houses and fields and vineyards shall be possessed again 


in this land. 
Jeremiah 32:14 and 15. 


STANDARDS OF HEALTH 


Tue span of a;man’s life during the Middle Ages 
is said to have been less than one third of what it 
is today, chiefly because of the ravages of disease 
and, to a less extent, of the effects of war. Dur- 
ing more recent times, the mortality of soldiers 
whose country was at war was greater from disease 
than it was from injuries at the hands of the 
enemy. It is said that during World War I far 
more aviators died in action because of minor or 
serious defects inherent within themselves prior 
to enlistment than because of wounds inflicted 
by their antagonists. With World War II now 
entering its third year and with the United States 
—one of the great nations of the earth — an active 
participant in this struggle against tyranny and 
barbarism, physicians must consider not only the 
health of the Nation as a whole but that of the 
soldiers who will be called to defend their country. 
President Roosevelt has stressed the need of re- 
habilitation, and many philanthropic and medical 
organizations are greatly interested in this most 
important aspect of the Nation’s welfare. On the 
other hand, careful regulations concerning the 
physical standards for the various branches of the 
United States Army and Navy have been drawn 
up with the purpose that life and matériel may be 
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conserved. These standards are necessarily high. It 
is possible that they should be still higher. In any 
event, the average physician is not familiar with 
them. He should be, for to him may fall the task 
of preliminary examination of applicants for one 
or another branch of the Army or Navy, and on 
him devolves the task of preventing or correcting, 
if possible, the defects in selectees or such appli- 
cants that disqualify for full military service. In 
this respect, two articles in this issue of the Journal, 
which deal with the cardiovascular standards for 
the United States Army and the general physical 
standards for its aviation cadets, are of particular 
interest. These standards should even be attained 
in civilian life, and they could be if the aver- 
age physician were conversant with them. A bet- 
ter and stronger nation would result —- come 
what may. 


“Health is the second blessing that we mortals 
are capable of, a blessing that money cannot buy” 
— but wisdom and knowledge may. 


MEDICAL EPONYM 
Mepium 


The description of the culture medium that still 
bears his name occurs on page 461 of the mono- 
graph by Friedrich August Johann Loeffler (1852- 
1915), of Berlin, “Untersuchungen tber die Be- 
deutung der Mikroorganismen fir die Entstehung 
der Diphtherie beim Menschen, bei der Taube 
und beim Kalbe [Studies in the Significance of 
Micro-organisms in the Occurrence of Diphtheria 
in Man, in the’ Pigeon and in the Calf],” which 
was published in Mittheilungen aus dem kaiser- 
lichen Gesundheitsamte (2: 421-499, 1884). A por- 


tion of the translation follows: 


When the bacilli were sown on the above-mentioned 
coagulated mixture of 3 parts of calves’ or sheep’s 
blood serum and 1 part of neutralized veal broth to 
which had been added peptone, | per cent, glucose, 1 
per cent, and sodium chloride, 0.5 per cent, the organ- 
isms grew so luxuriantly that at the end of two days 
there was a whitish coat nearly 1 mm. thick over the 
surface of the serum, and single colonies had attained 
an average size of 0.5 cm. In all subsequent trials, 
therefore, this broth-peptone-glucose serum alone was 
used as a nutritive base. 


R. W. B. 


Dec. 25, 1941 


MASSACHUSETTS MEDICAL SOCIETY 


SECTION OF OBSTETRICS 
AND GYNECOLOGY* 


Suppurative UTErine INFECTION 
AND PERITONITIS FOLLOWING 
SELE-INDUCED ABORTION 


A twenty-six-year-old unmarried woman was seen 
at home by her private physician and immediately 
sent into the hospital. She had passed a fetus five 
hours previously, and was thought to have been 
about three months pregnant. Since this was a 
medicolegal case, the past history was not com- 
plete. The patient was reported to have had an 
illegitimate pregnancy at term three years before 
the present episode. She was of subnormal men- 
tality, and there was no history of illnesses of any 
sort. 

On entry to the hospital, she had a foul lochia, 
a subnornial temperature, a pulse of 100 and res- 
pirations of 32. Under spinal anesthesia, the pa- 
tient was curettucd, and the uterus swabbed out 
with iodine. She remained in the hospital only 
three days and left against advice. During the 
hospital stay, the temperature did not go above 
normal. 

Two and a half weeks later, she was referred 
to another hospital by another physician because 
of acute generalized abdominal) pain and vomiting 
of three days’ duration. Examination showed the 
abdomen to be generally tender, spastic and dis- 
tended. There was no record of the temperature 
and pulse, but both were presumably elevated. 
Blood culture showed a_ staphylococcus. Sul- 
fanilamide therapy, which had been started, was 
stopped after the report of the blood culture. The 
patient died two weeks after entry. Autopsy re- 
vealed a septic uterus and an acute suppurative 
generalized peritonitis. 


Comment. There is little question that this was 
a self-induced abortion. This patient was described 
as being mentally subnormal. Pregnancy in this 
class of person is a great social problem; abortion 
is not frequent — much oftener these pregnancies 
go to term and complicate the social and eco- 
nomic problem for the state. 

Although the patient herself was responsible 
for this death, the treatment that she received on 
entering the hospital is open to criticism. Con- 
servatism in the handling of all septic abortions 


*A series of selected case histories by members of the section have been 
published weekly. Comments and questions by subscribers are solicited 
and will be discussed by members of the section. Letters should be addressed 
to Dr. Raymond §. Titus, Secretary, 330 Dartmouth Street, Boston, 
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should be followed; this means leaving the uterus 
absolutely alone, except in the face of hemorrhage. 
In this case, the curettage was done not because 
of hemorrhage but because the patient was known 
to have aborted and still had a foul-smelling 
lochia. Since no temperature reaction followed 
this intrauterine manipulation, it may well be that 
the curettage did no appreciable harm, and it is 
barely possible that had this patient stayed in the 


hospital, the fatal outcome might have been pre-_ 


vented. In view of the subsequent history and the 
autopsy findings, sepsis was present in spite of 
the normal temperature when the patient went 
home. The diagnosis of peritonitis was so appar- 
ent when she entered the second hospital that only 
conservative treatment was applicable. It would 
be very helpful to the medical profession if the 
medical examinets were adamant in performing 
autopsies in all cases of maternal death that come 
under their jurisdiction. 

If hemorrhage is a complication of septic abor- 
tion, it must be controlled, and the retained prod- 
ucts, whose presence in the uterus is the cause of 
the hemorrhage, must be removed. The removal 
of such products should be done with the greatest 
care, preferably with the finger and not the curet, 
and the uterus should be packed to control further 
bleediag. Acute hemorrhage should be treated 
by transfusion, and in all septic abortions cultures 
from the uterus and blood stream should be 
taken and intelligent chemotherapy instituted. But 
in the absence of hemorrhage, the uterus should 
be left alone. 


DEATHS 


DUFFY — James J. Durry, M.D., of New York City, 
died 1ecently. He was in his fiftieth year. 

Born in Webster, Massachusetts, Dr. Duffy received his 
degree from Harvard Medical School in 1919. He was a 
former member of the Massachusetts Medical Society. 


FLEMING — Perer J. Freminc, M.D. of Jamaica 
Plain, died December 15. He was in sixty-seventh year. 

Dr. Fleming received his degree from the University of 
Western Ontario Medical School in 1902. He was a mem- 
ber of the Massachusetts Medical Society and the Ameri- 
can Medical Association. 

His widow survives him. 


MANNING — Artuur F. Mannine, M.D., of Wal- 
tham, died December 12. He was in his fortieth year. 

Dr. Manning received his degree from Harvard Medi- 
cal School in 1928. He was a member of the Massachu- 
setts Medical Society and the American Medical Associa- 
tion. 

His widow survives him. 

MARTIN — Arcuisatp H. Martin, M.D., of Lynn, 
died December 13. He was in his seventieth year. 

Born in Manchester, New Hampshire, Dr. Martin re- 
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ceived his degree from the College of Physicians and Sur- 
geons, Boston, in 1896. He was a fellow of the Massa- 
chusetts Medical Society and the American Medical As- 
sociation. 

He is survived by his widow, a daughter and a son. 


DEFENSE ACTIVITIES 
CIVILIAN DEFENSE 


TRAINING OF VoLUNTEER Nursks’ AIDES 


The national emergency has brought about a shortage 
of nurses in hospitals, clinics, public-health and field 
nursing agencies. To relieve this situation, which is likely 
to grow more acute with the expansion of military es- 
tablishments and of plans for civilian defense, the Amer- 
ican Red Cross and the Office of Civilian Defense have 
jointly undertaken a project to train volunteer nurses’ 
aides. With such assistance, graduate nurses may extend 
their services to many more persons. The volunteer aides 
will work under supervision of a nurse and are being 
trained fer certain nontechnical tasks in order that grad- 
uate nurses may be released for the highly technical du- 
ties they alone are qualified to perform. 

The local chief of emergency medical service and the 
local cfhice of civilian defense in communities where the 
training program is undertaken have definite responsibili- 
ties listed as follows by the national headquarters of the 
Office of Civilian Defense: 


(1) To assist the local Red Cross chapter and the 
Civilian Defense Volunteer Office in recruiting and 
enrolling desirable applicants for training. 


(2) To assist local chapters to conclude arrange- 
ments with appropriate general hospitals to serve as 
training centers. 


(3) To assist the local Red Cross chapter in or- 
ganizing and maintaining a placement service so that 
volunteer nurses’ aides may continue to serve and to 
accumulate experience. 


(4) To reassign volunteer nurses’ aides to emer- 
gency duty if the need should arise. 


The American Red Cross, in collaboration with the 
Medical Division of the Office of Civilian Defense, has 
revised its standard course of instruction for volunteer 
nurses’ aides with reference to needs that may develop 
during the period of the national emergency. The stand- 
ard course was instituted in July, 1940, an outgrowth of 
volunteer services that have been sponsored by the Red 
Cross since World War I. The first half of the course, 
consisting of lectures and demonstrations, is given in a 
Red Cross chapter house or some other suitable place. 
The second half is given in a hospital selected by the 
American Red Cross and the Office of Civilian Defense 
as a training center under strict supervision. 

Nurses’ aides are to work under supervision of a nurse 
at all times, never independently, the instructions point 
out. Moreover, they must agree to serve without remun- 
eration and in time of national peril must be prepared to 
serve whenever and for as long a period a; needed. 
Authorized duties for the nurses’ aides have been outlined 
in the Red Cross publication, Chapter Organization and 
Administration of Red Cross Volunteer Nurses’ Aide 
Corps. These duties are of course subject to approval of 
individual institutions. In hospitals they may, among 
other activities, make beds, take care of personal belong- 
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ings of patients, take care of rubber goods, clean dress- 
ing trays, take care of linen closets, feed helpless patients, 
take patients to and from treatment rooms, help with ad- 
mission and discharge of patients and care for ambulatory 
patients. In dispensaries and clinics the aides may serve 
as interpreters in foreign languages, interpret clinic rules 
and instructions to patients, help weigh and measure, 
undress and dress children, assist in taking physicians” 
notes, help with inventories, clean and put away instru- 
ments and help put rooms in order after clinics. In com- 
munity health agencies the aides may perform whatever 
nursing duties are approved by the organization for which 
they work, provided these duties are performed under the 
direct supervision of a nurse. 


MISCELLANY 


HUNTINGTON MEMORIAL HOSPITAL 


Harvard University and the Massachusetts General Hos- 
pital have recently announced the conclusion of an agree- 
ment by which the main phases of the work in cancer 
treattnent and research now being carried on by the Col- 
lis P. Huntington Memorial Hospital will be transferred 
to the Massachusetts General Hospital. The change will 
become effective as early in 1942 as possible. 

“This step is being taken,” the statement said, “in ac- 
cordance with a long-held belief of both the University 
and the Massachusetts General Hospital that the care and 
treatment of medical specialties can be more efficiently 
handled as part of a large institution of general scope than 
in smaller individual units. Both the hospitals concerned 
have been major factors in the study and treatment of 
cancer in the New England area for many years; and it 
is confidently believed that the combination of their 
facilities will not only provide an improved service for pa- 
tients suffering from malignant disease, but will also 
render such service more economically to the general 
community. 

“Under the new arrangement, there will be transferred 
to the Massachusetts General Hospital the inpatient and 
outpatient services now available at the Huntington Me- 
morial Hospital. By extension of its outpatient service, 
the Massachusetts General Hospital can readily accommo- 
date all patients who have heretofore been using the 
Huntington Hospital; during the last year the latter cared 
for 14,000 outpatient visits. The Massachusetts General 
Hospital also has ample space in which to set up addition- 
al beds to equal the present complement at the Hunting- 
ton Hospital; hence there will be no reduction in the num- 
ber of beds available for the care of cancer patients in 
the community as a result of the change. 

“The Laboratory and research work now carried on by 
the Harvard Cancer Commission through employment of 
certain funds of Harvard University will continue under 
supervision of that commission. Research activities under 
the direction of Dr. Joseph C. Aub will be carried on at 
the Massachusetts General Hospital in connection with 
the large and well-organized tumor clinic which that hos- 
pital has been operating for many years. The remainder 
of the varied research work of the Harvard Cancer Com- 
mission will be continued in conjunction with the Harvard 
Medical School. 

“The equipment of the Massachusetts General Hospital, 
including its modern 1,000,000-volt x-ray machine, will 
be available to al! patients, and the Harvard supply of 
radium, heretofore used at the Huntington Hospital, will 
be transferred to the Massachusetts General Hospital.” 
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RESUME OF COMMUNICABLE DISEASES 
IN MASSACHUSETTS FOR OCTOBER, 1941 


DISEASES OCTOBER Ocroper Five-Year 
194] 1940 AVERAGE* 

Anterior poliomyelitis .......... 45 7 13 
9 20 16 
Dysentery, bacillary ........... 43 21 43 
German measles ............... 35 26 28 
Meningitis, meningococcal...... 10 5 5 
Meningitis, other forms......... 2 -_- -- 
335 199 179 
Paratyphoid infections........... 6 3 

Pneumonia, lobar .............. 192 219 229 
467 266 291 
Syphilis 450 304 430 
Tuberculosis, pulmonary........ 342 223 243 
Tuberculosis, other forms. ..... 33 30 30 
11 6 6 
Undulant fever . were 6 3 5 
Whoopie COUGH 555 645 491 


*Based on figures for preceding five years. 


GEOGRAPHICAL DIstRIBUTION OF CERTAIN DISEASES 


°* eee was reported from Boston, 1; Reading, 1; 
total, 2. 

Anterior poliomyelitis was reported from: Acushnet, 3; 
Adams, 1; Andover, 1; Boston, 4; Bourne, 1; Brockton, 2; 
Cambridge, 1; Carver, 1; Chelsea, 1; Danvers, 1; Dedham, 
1; Falmouth, 1; Fall River, 1; Lowell, 1; Lynn, 4; Malden, 
1; Merrimac, 1; New Bedford, 2; North Attleboro, 1; 
Norfolk, 1; Pittsfield, 3; Saugus, 1; Southboro, 1; Spring- 
field, 1; Taunton, 2; Wakefield, 1; Walpole, 1; Ware, 2; 
Wellesley, 1; West Bridgewater, 1; total, 45. 

Anthrax was reported from: Holyoke, 1; Springfield, 1; 
total, 2. 

Diphtheria was reported from: Boston, 1; Bourne, 1; 
Fall River, 6; Worcester, 1; total, 9. 

Dysentery, bacillary, was reported from: Adams, 1; 
Arlington, 1; Boston, 3; Dracut, 2; Ipswich, 5; Lawrence, 
1; Lowell, 1; Melrose, 8; Springfield, 1; Worcester, 20; 
total, 43. 

Infectious encephalitis was reported from: Lynn, 1; 
Springfield, 1; total, 2. 

Meningitis, meningococcal, was reported from: Boston, 
1; Brockton, 1; Ipswich, 1; Fort Devens, 1; New Bedford, 
1; Quincy, 1; Randolph, 1; Waltham, 1; Woburn, 2; 
total, 10. 

Meningitis, other forms, was reported from: Brockton, 
1; Taunton, 1; total, 2. 

Paratyphoid infections were reported from: Boston, 2; 
Everett, 1; Fort Devens, 1; Lynn, 1; Malden, 1; total, 6. 

Septic sore throat was reported from: Boston, 2; Fall 
River, 1; Hingham, 1; Medford, 2; New Braintree, 1; 
wong 1; Waltham, 1; Weymouth, 1; Williamstown, 1; 
total, 11. 

Tetanus was reported from: Boston, 1; total, 1. 

Trachoma was reported from: Boston, 1; Dedham, 1; 
Lynn, 1; total, 3. 

Trichinosis was reported from: Attleboro, 1; Boston, 1; 
total, 2. 

Typhoid fever was reported from: Boston, 3; Brockton, 
1; Cambridge, 1; Fall River, 1; Fitchburg, 1; Norwood, 1; 
Springfield, 1; Westwood, 1; Worcester, 1; total, 11. 

Undulant fever was reported from: Great Barrington, 1; 
Mendon, 1; North Adams, 1; Worcester, 3; total, 6. 


Anterior poliomyelitis continued at a level above the 
usual seasonal incidence of nonepidemic years. 
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Chicken pox, dog bite and mumps showed record-high 
incidences, this being the second consecutive month for 
dog bite and the fourth for mumps. 

Scarlet fever had the highest prevalence for October 
since 1935, 

German measles, measles, meningococcal meningitis, 
paratyphoid infections, pulmonary tuberculosis, typhoid 
fever, and whooping cough were reported above the five- 
year averages. 

Diphtheria and lobar pneumonia were reported below 
the five-year averages. 

The incidences of bacillary dysentery and undulant fever 
were not remarkable. 


NOTE 


The election of Dr. George R. Minot, professor ot 
medicine at Harvard Medical School, as president of the 
Inter-State Postgraduate Medical Association of North 
America was recently announced. 


CORRESPONDENCE 


HEALTH OF THE WORKER 
AND HIS FAMILY 


To the Editor: | noted with great interest and satisfac- 
tion the inclusion in the December 11 issue of the Jomr- 
nal of an article by Mr. Bloomfield entitled “The Private 
Physician’s Opportunity in Industrial Medicine” and an- 
other by Dr. Pinto and Mr. Bowditch entitled “Indus- 
trial Medicine.” Also, your board saw fit to devote an 
editorial to this subject. 

We have been frequently reminded that the present war 
is different from any other in which we have ever en- 
gaged and that there are two fronts: that defended by 
the armed forces and that supported by civilians, the most 
important of whom are those engaged in defense indus- 
tries. There is a degree of satisfaction in this latter 
point, since every person has a definite sense of playing 
his part in winning the war and defending the freedoms 
for which we are fighting. Today, the boy who is found 
physically unfit for service, but who is by no means an 
invalid, can hold his head high with the sense that he 
has a duty and a service to perform that is second only to 
the man at the front. This is also true of older people 
and of women, and it is going to require the full measure 
of effort of a determined people, physically ft and with 
a high war morale, to win out against our powerful and 
treacherous foes. 

Industrial hygiene is not a new field. Those concerned 
with this work, however, have quite generally been in- 
terested only in those diseases or injuries that arise because 
of certain inherent conditions within a particular indus- 
try. We are reminded by Mr. Bloomfield’s article that 
there is “enormous waste of life and efficiency resulting 
from nonindustrial illness among workers.” It is  esti- 
mated that of the 400,000,000 man-days a year lost because 
of disabilities, only 5 or 10 per cent can be classified as 
due to specific industrial hazards. The major problem 
has to do, obviously, with the various forms of illness, 
such as respiratory infections, gastrointestinal disease and 
the like, that occur in all people but show an excess, 
oftentimes, among industrial workers. It is a familiar 
fact that disease prevalence varies inversely with income 
when this is below a certain level. We know that women 
in industry suffer from an excess of absenteeism six 
times that of men. If we are really going to make a 
contribution to the war effort, the greatest opportunity 
lies in the field of reducing the common illnesses of man. 
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I am not, in this, belittling the value of setting up 
the necessary safeguards against chemical poisonings, dust 
hazards, physical injury and other specific industrial 
diseases, but I am saying that we must change the 
general philosophy that has prevailed and look. realisti- 
cally at the relative values of our efforts in this field, and 
that employers, employees, industrial physicians, private 
physicians, industrial nurses and all the rest of us must 
adopt a new point of view. There are the same possibili- 
ties of reducing sickness among the industrial workers 
who congregate together daily as there are in prevailing 
diseases in the general community. The field is as broad 
as the whole public-health program. 


To study ways and means of assisting and furthering 
a complete industrial-hygiene program, the Health Divi- 
sion of the Massachusetts Committee on Public Safety has 
created the Committee on Occupational Hygiene, which 
comprises representatives from the Massachusetts Medical 
Society, employers, employees, industrial nurses, insur- 
ance companies, the health-education group and the Mas- 
sachusetts Division of Industrial Hygiene. It is hoped 
that they may bring forth a program that will be con- 
structive and helpful to all concerned in reducing the 
wastage of manpower resulting from all forms of pre- 
ventable diseases among the laboring classes. 

Curtis M. Director 


Health Division, Massachusetts Committee on Public Safety 
IS Tremont Street 
Boston 


REPORTS OF MEETINGS 
PLYMOUTH DISTRICT MEDICAL SOCIETY 


A regular meeting of the Plymouth District Medical 
Society was held November 13 at the Plymouth County 
Hospital at 11:15 am. The meeting was called to order 
by the president, Dr. G. A. Moore. The minutes of the 
previous meeting were read, by the secretary, Dr. R. C. 
McLeod. Mention was made of the death of Dr. H. H. 
Burns, of Plymouth, in May, 1941. 

Dr. Bradford Peirce presented a program of films and 
slides of tuberculous patients treated at the South Han- 
son Hospital by modern methods, including lobectomy, 
pneumonectomy, thoracoplasty and pneumolysis. These 
were illustrated by several cases with recovery. Dr. Moore 
made comment on the vastly improved death rate in 
tuberculosis in the past thirty years, attributing at least 
part of the improvement to surgical intervention, and 
touched lightly on lobectomy and pneumonectomy, which 
are reserved for well-sclected cases; he added that, as a 
rule, the operative results are excellent. 

The main speaker was Dr. J. C. McCann, of Worces- 
ter, chairman of the Committee on Medical-Care Costs 
Insurance. He gave an outstanding and vigorous plea for 
co-operation by all members of the society, which was well 
received. 

- Eowarp S. Perry, M.D., Reporter 


MIDDLESEX SOUTH DISTRICT 
MEDICAL SOCIETY 


Dr. James C. McCann, of Worcester, chairman of the 
special committee concerned with prepayment medical- 
care costs insurance, spoke at a meeting of the Middlesex 
South District Medical Society on December 10. 

The members of the society passed a resolution, made 
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by Dr. Charles E. Mongan, that supported the work of 
Dr. McCann and his committee. It was requested that 
this fact be published in the New England Journal of 
Medicine. 


ALEXANDER A, Levi, Secretary 


BOOK REVIEWS 


The Care of the Aged (Geriatrics). By Malford W. Thew- 
lis, M.D. Third edition, entirely rewritten. 8°, cloth, 
579 pp., with 50 illustrations. St. Louis: The C. V. 
Mosby Company, 1941. $6.00. 


The author’s Jong interest in old people is shown by the 
fact that he has rewritten this book, which first appeared 
in 1919. It consists of thirty-eight chapters grouped in five 
sections, and it claims to be “still the only recent book 
dealing with the medical care of the aged.” 

The first section, “General Considerations,” sketches the 
value of old-age hygiene, the prevention of premature 
senility, prolongation of life, work for the aged, hobbies, 
economic problems and medicolegal relations. Many in- 
teresting observations are found, but in general the re- 
viewer believes that the discussion suffers both from in- 
completeness and from repetition. Exercise is disposed 
of in five lines. Recreation is given one paragraph, as 
follows: “Recreation is an important factor, The aged 
brain becomes fatigued easily; a sophisticated play or film 
which causes mental strain should be avoided. The 
senescent mind reacts well to something lively and humor- 
ous.” Heredity is discussed in several places. Further- 


more, it is not always clear whether the author is thinking ~ 


of the normal person of sixty, seventy or ninety, of the 
institutionalized pauper or of the senile dement. 

The second section, “Miscellaneous Medical Problems,” 
includes chapters on nutrition, nursing and therapeutics. 
The chapters on anatomic and pathologic changes in old 
age suffer seriously on comparison with the scholarly re- 
ports in Cowdry’s Problems of Ageing. ‘The third and 
fourth sections deal with infectious and noninfectious 
diseases (the latter are defined as allergy, alcoholism and 
focal infections). 

In the fifth section, “Pathologic Conditions in Old Age,” 
there are subtitles for practically every condition dealt 
with in standard textbooks of medicine and surgery, 
with numerous references to medical literature. State- 
ments concerning the changes imposed by age on disease 
and on its treatment are often given as impressions and 
as recollections of individual cases drawn from a rich ex- 
perience. They show good clinical judgment for the most 
part. Careful reading and rereading, however, leaves one 
wishing that there were more evidence of critical study and 
correlation. 

The book cannot be highly recommended, since it is not 
a satisfactory guide to the care of the aged. On the road 
to geriatrics, it is “a landmark, not a guide post.” 


Natural Resistance and Clinical Medicine. By David Perla, 
M.D. and Jessie Marmorston, M.D. 4°, cloth, with 1344 
pp. and 44 tables. Boston: Little, Brown and Company, 
1941. $10.00. 


This is a curious book. Its authors for some time have 
evidently been interested in what resistance to disease may 
be, and here, as they say, they have attempted to put 
down in print an analysis of many of the factors that are 
believed to determine or modify natural or acquired sus- 
ceptibility to infection, 

The task of putting together such a book is enormous. 
The authors quote more than five thousand references to 
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current literature in the forty-six chapters that make up 
the volume. Almost every conceivable phase of resistance 
to disease is discussed, from the prevention and treatment 
of surgical shock to the role of copper, iron or manga- 
nese to resistance, or from the effect of psychic factors to 
the effect of age and sex, of endocrine glands or of vita- 
mins, 

This is the kind of medical text that one would wish 
to find in a library — useful for reference or to encour- 
age browsing. It can have very little general appeal to 
students or practicing doctors. It deserves praise, how- 
ever, as being an honest effort toward gathering a large 
conglomeration of literature and crystallizing therefrom 
a number of stimulating ideas, 

New England readers may be interested to know that 
this is the first large American medical publication to be 
printed by Little, Brown and Company of Boston. For a 
book so large, its physical characteristics are handsome. 
It weighs no more than it has to for its size; the type is 
admirable; the indexing is adequate; the illustrations and 
tables are clear, The appearance of the book, therefore, 
carries on the fine tradition of expert book making upheld 
for so many years by its publishers. 


The Principles and Practice of Ophthalmic Surgery. By 
Edmund B. Spaeth, M.D. Second edition, thoroughly re- 
vised. 8°, cloth, with 1149 illustrations and 6 colored 
plates. Philadelphia: Lea and Febiger, 1941. $10.00. 


Effective surgery is consummated only when a com- 
prehensive diagnosis is combined with surgical skill and 
ingenuity. In the field of ophthalmology, the internist, the 
neurologist and the ophthalmologist find a common diag- 
nostic meeting ground. The author of this book wisely 
recognizes the importance of diagnosis, and he incorporates 
diagnostic considerations as the prerequisite for the choice 
and application of surgical therapy. The text carries an 
authors’ index, as well as a general index. 

Lucid writing, a wealth of well-chosen illustrations and 
freely given credits to authorities in their respective fields 
make this book the collective voice of modern workers 
everywhere, and an indispenable guide for every current 
practitioner of eye surgery. The twenty-six chapters of 
the book deal with anesthesia, reconstructive plastic sur- 
gery of the eyelids and socket, surgery of the lacrimal 
apparatus, surgery of the ocular muscles, cataract and 
glaucoma surgery, reattachment of a separated retina, 
extraction of intraocular foreign bodies and treatment by 
radium and surgery of neoplasms of the eye and its 
adnexa. 


A Textbook of Ophthalmology. By Sanford R. Gifford, 
M.D. Second edition, revised. 8°, cloth, 470 pp., with 
255 illustrations and 14 colored plates. Philadelphia: W. B. 
Saunders Company, 1941. $4.00. 


The second edition of Gifford’s excellent work corrects 
the typographic errors of the first edition, and is replete 
with many informative illustrations in black and white and 
in color. The author has rewritten portions of the book to 
cover advances in knowledge that have taken place since 
the publication of the first edition, notably in chemo- 
therapy as applied to ophthalmology, and in the ocular 
manifestations of general diseases, 

The practitioner and the medical student will find 
here concise, interesting and dependable information to 
guide them in understanding how to deal with the oph- 
thalmic problems that arise in practice. 
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